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N N broj linija
T=T;XN=—= =
Fg 2-56><Fmax Fnax

T = Vreme potrebno za prikupljanje vremenskog bloka
Ts = Vreme izmedu dva uzorka
Fs = Brzina uzorkovanja (frekvencija digitalizacije) = Uzoraka po sekundi

N = Broj uzoraka (1024, 2048, 4096 itd.)

Fmax
broj linija

Rezolucija =

Stvarna rezolucija (eng. Bandwidth)
= Rezolucija X prozorski faktor
Prozorski faktor = 1 (bez prozora/uniformni/pravougaoni) ili 1.5 (Hanning)

Rastojanje izmedu dve frekventne komponente = 2 x Stvarna rezolucija = 2 x Rezolucija *

prozorski faktor

Potrebni broj spektralnih linija = 2 x prozorski faktor x Fmax / rastojanje izmedu dve

frekventne komponente

Frekventna tacnost (na peak-u) = * % x Rezolucija
Prosti brojevi: 1, 3,5, 7, 11, 13, 17, 19---

1inch = 25.4 mm
Imm = 0.039 inches

Izracunavanje veli¢ine probnog tega:

F
W =
K X R X N2

F = 10% mase rotora (kg) podeljena sa brojem lezajeva.
K=0.011

N = RPM/1000

R = Radijus ucm
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Konverzija jedinica

D 19098 Vpy Vo = 5217 Arms | ) _ 27009 Vyms
pk=pk fepm pk fepm pk=pk fepm rms
9.958x107 A FeomVok 2.53x10°% Ay
D.. — ms A — JeomVp D.. — A —
pk—pk fZm rms 5217 pk—pk f2m rms
V.. = fepmDpk-pk A _ fczmepk V — fepmDpk—pk A
pk 19098 TMS T g9958x107 | ™S 27009 rms

93712 Ay

fepm

_ fepmVrms
93712

_ fczmepk—pk
2.53x10°

D = Pomeranje: mils pk-pk
V = Brzina: in/sec pk

A = Ubrzanje: g rms

F = Frekvencija: CPM

D = Pomeranje: micron pk-pk
V = Brzina: mm/sec rms

A = Ubrzanje: g rms

F = Frekvencija: CPM
1grms = 9.8 m/sec?

ISO 10816-3 Dijagram kritiénih nivoa vibracija
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3.5 014 LB
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2.3 0.09 S
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mm/srms | inchfsrms 33
elasti¢no elasti¢no Tip osionaca
masine srednje velitine velike masine
<
15kW<P < ?_;OOkW 300kW <P < S0MW Tip magine
motori motori
160mm=H< 315mm 315mm=H
GRUPA 3 GRUPA 4 GRUPA
Nova masina ﬁRad masine u kraéem periodu dozvoljen

B Neograniteno dug rad magine dozvoljen

I:I'] Nedozvoljenrad

If the lowest natural frequency of the combined machine and support system in the direction of measurement is higher
than its main excitation frequency (this is in most cases the rotational frequency) by at least 25 %, then the support
system may be considered rigid in that direction. All other support systems may be considered flexible.
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ISO 10816-3 Dijagram kritiénih nivoa vibracija

140 5.51 g
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um rms mil rms

elasti¢no

elasti¢no Tip osionaca

masine srednje velidine

15kW < P < 300kW

velike masine
300kW <P < 50MW

> : Tip masine
motori motori
160mm=<H < 315mm 315mm=<H
GRUPA 3 GRUPA 4 GRUPA
Nova masina @Rad masine u kracem periodu dozvoljen

B Neograniteno dug rad magine dozvoljen

m Nedozvoljenrad

Korisni opsezi rada senzora

Frekventni opseg

100 meiihis e
lznad naponskog opsega pojacala
0 TTE T P TP
: 0.5 g Sirokopojasni odziv {@)]
N‘flpon_s.kl 1 (1000 mV/g senzor) Q
izlaz iz 1 - 3
senzora ; o
.01 L =
Operativni opseg ﬁf
.001 =
S
.0001 o
.000 01 h*"‘-----..._,_ o
.000 001
! Ipsod nivoa elektricnog suma !
.0000001
1Hz 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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Frekventi odziv senzora -
Magneti za zakrivljene povrsine

Frekventi odziv senzora -
Magneti za ravne povrsine

Magnets for Curved Surfaces

1,200 6,000 cpm 60,000 600,000
25
20 5 600/Hz|/ f
5 s (336.0 ocgm:
B )
S B0
g \
5
/v/
0
5
-10
20 100 Hz  1-000 10,000

Frequency

Frekventni odziv senzora -
“pipalica” (merenje iz ruke)

Flat Surface Magnet

215,2()0 6,000 cpm 60,000 600,000
20
- 6,20pHz
o 15 (372000 gpm
3o |
S T
a
5
o
/‘
0
) 20 100 Hz 1,000 10,000

Frequency

Krive frekventnih odziva
senzora

Probe Tip (Stinger)

1,200 6,000 cpm 60,000 300,000
20
15 \
[= 10 1,100 H7
o \_\(66,000 prh)
S g 5 o=
3 AN
a 0 dal \
-5
-10
20 100 Hz 1,000 5,000
Frequency

Probe tip 2-pole Flat Adhesive Adhesive Stud
magnet magnet mounting

pad
30 456

204
104
04

-10

-20

Relative sensitivity (dB)

1 10 100 1k 10k 100k
Frequency (Hz)
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Korisni frekventni opsezi senzora

108
107
108
108
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100
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10

14,100 m/s?

0.0014 m/s?

101

102
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10+

10
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0.01 0.1 1 10 100 1,000 10,000 100,000

rmsvibration velocity, mm/s

Frequency, Hz
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101
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0.01 0.1 1 10 100 1,000 10,000 100,000

Frequency, Hz

rmsvibration velocity, mm/s

0.18 pm

108
107
108
108
10¢
108
102
10
1
10
102
10
10+
10
106
0.01 0.1 1 10 100 1,000 10,000 100,000
1 Piezo-electric accelerometer Frequency, Hz
2 Eddy-current proximity probe
3 Electro-mechanical velocity transducer

45 mm/s?

0.01 mm/s

rmsvibration velocity, mm/s
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| Debalans (staticki) |
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| Krivo nasaden lezaj |
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| Zupcanici:jedan zub nedostaje
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Greske u komparitorskoj kartici

(fluktuacija broja obrtaja)
High res, o
SCR zoom 2
firing freq. %
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Faza 1: Veoma visoke frekvencije

(ultrazvuk, udarni impuls, PeakVue, Spike energy, Envelopa)

pherhes

1X

L )

1 Mz 5 kM2 & kM2

;n;-»nmmm
Stage One: Airborne Ultrasound, Shock Pulse, PeakVue,
Spike Energy, Envelope

Faza 3: Srednje frekvencije
(Analiza frekventnog spektra: osteéenje spoljasnje staze)

1X Bpro  2xBPFO

!

1 ¥z 5 Mz 40 wMz

B e i

Stage Three: Outer race fault (inner race rotating)

Faza 3: Srednje frekvencije
(Analiza frekventnog spektra: ostecenje unutrasnje staze)

1 Mg S kM2 40 WMz

Mt (B e s o

Stage Three: Inner race fault (inner race rotating)

Faza 4: Niske frekvencije
(Analiza frekventnog spektra: ostecenje spoljasnje staze)

1X
|

0 Hx S00 Mz Y kMz 10 krz 20 hHz 40 Wz

B e

Stage Four

Labavi statorski namotaji
(sinhroni motori)

Radijalno

CPF
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Faza 2: Visoke frekvencije

(Envelopa, demodulacija, spektar ubrzanja)

X

L

e
Stage Two: Envelope, Demodulation and Acceleration
Spectrum

1z S hMr 40 hMx

Faza 3: Srednje frekvencije
(Analiza frekventnog spektra: oStecenje spoljasnje staze koja rotira)

1X BpFo 2xBPFO

1 iz 5 kHz 40 WHz

Stage Three: Outer race fault (outer race rotating)

Faza 3: Srednje frekvencije
(Analiza frekventnog spektra: oStecenje kotrljajnog tela)

X
BS" zxs‘ﬁ 3x

Ha 1 Mz Stz 40 WMz

;“—_*M—
Stage Three: Ball or roller fault (inner race rotating)
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Ova stranica je nenamerno ostala prazna
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