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N B lines
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T=TgXN=—= =
s Fg¢ 2.56XF,.c Fnax

T = Waktu yang dibutuhkan untuk pengambilan data waveform
Ts = Waktu antara tiap samplel data
Fs = Laju sample data = Jumlah data per detik

N = Jumlah data sample (1024, 2048, 4096, etc.)

Fmax
lines

Resolusi =

Bandwidth = Resolusi X Window factor
Window factor = 1 (no window/uniform/rectangular) or 1.5 (Hanning window)
Frekuensi pemisah (separating freq.) = 2 x Bandwidth > 2 x Resolusi * Window Factor

Jumlah lines yang diperlukan di spectrum = 2 x Window factor x Fmax / Frekuensi
pemisah

Keakuratan frekuensi (di Peak) = £ %2 x Resolution

Bilangan Prima: 1, 2, 3,5, 7, 11, 13, 17, 19...

1 inch = 25.4 mm
1mm = 0.039 inches

Perhitungan Berat Trial:

F
W =
K X R X N2

F = 10% dari berat rotor dibagi dengan jumlah bearing (kg)
K =0.011

N = RPM/1000

R =

Radius dalam cm
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Konversi satuan

19098 Vi,
Doy = ——E= V. =
pk—pk fcpm pk
9.958x107 Ayms
Dpk—pk - fczpm Arms -
V — fcmepk—pk A —
Pk 19098 rms

5217 Arms D _ 27009 Vi 93712 Ay
fcpm pk-pk fcpm rms fcpm
_ fepmVopk Dyppe = 2.53%10% Ayms 2 _ fepmVrms
5217 pr=p féom rms 93712
_ fczmepk—pk V — fepmPpk—pk A — fczmepk—p
9.958x107 rms 27009 rms 2.53x10°

D = Displacement: mils pk-pk
V = Velocity: in/sec pk

A = Acceleration: g rms

F = Frequency: CPM

D = Displacement: micron pk-pk
V = Velocity: mm/sec rms

A = Acceleration: g rms

F = Frequency: CPM

1g rms = 9.8m/sec?

ISO 10816-3 Vibration Severity Chart
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flexible flexible Foundation
medium sized machines large machines
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15kW < P < 300kW 300kW <P < 50MW Machine Type
motors motors
160mm=< H < 315mm 315mm=<H
Group 2 Group 1 Group

New machine condition

B unlimited long-term operation allowable

@ Short-term operation allowable

[.'] Vibration causes damage

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 Vibration Severity Chart
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E Short-term operation allowable

[.'] Vibration causes damage

Transducer Operating Regions
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Transducer Frequency

Response - Magnets on Curved
Surfaces

Transducer Frequency

Response - Magnets on Flat
Surfaces

Magnets for Curved Surfaces
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Transducer Effectiveness Regions

108
107
108
108
104
100
102
10

14,100 m/s?

0.0014 m/s?

101

102

10

10+

10

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

rmsvibration velocity, mm/s

Frequency, Hz

108
107
108
108
104
100
102
10

101
102
102
10+
108
108

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

Copyright © 2024 Mobius Institute Board of Certification
Document ID: CRMVA-2-ENG




Page 6 of 10

Certification Exam - Reference
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Cocked bearing Belt Misalignment
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Gears: Cracked or broken tooth Gears: Tooth Load
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Faults in comparitor card Loose Stator Coils
(speed fluctuation) (Synchronous Motors)
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Stage One: Airborne Ultrasound, Shock Pulse, PeakVue,
Spike Energy, Envelope

Stage Three: Mid Frequency

Spoctrum analysis: Outer race faull
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Stage Two: Envelope, Demodulation and Acceleration
Spectrum
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Stage Three: Outer race fault (inner race rotating)

Stage Three: Mid Frequency

Spacirum analpss: Toner race Tat
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Stage Three: Outer race fault (outer race rotating)

Stage Three: Mid Frequency

Spectrum snsbpsia: Ball or roSer faut
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Stage Three: Inner race fault (inner race rotating)

Stage Four: Low Frequency

Spoctrum sahpsis: Outer race faul
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Stage Three: Ball or roller fault (inner race rotating)
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