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[ Rotating Machinery }

(Pump,Motor, Turbine Generator, Compressor, etc.)

Vibration Analysis Monitoring & Diagnostics
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Accelerometer Mounting — Fixed
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Cementing
Thin double stud

adhesive tape
Level %
a8, Beooswax
N Max.40 *C

Stud Mounting
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Accelerometer Mounting — Handheld

Hand held probe
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Limits of Bearing Housing Vibration

T
1
Vibration Machine Type - 1
Limit General Examples :
(inch/sec) :
- 00000 1
1
|

015 Standard industrial motors; motors for commercial
e or residential use :

;
B

] ;
e amm—"
i A !
£ K -{é"" |00 N
Machine tool motors; medium/large motors with = Q@' ; : : >
special requirements § ,.') A pLmro0e )
2 FA My
5 o I Limit 0.01 1 P
3 Y
® Iy { 10,5 N
Grinding wheel motors; small motors with special &8 S8 L 1 ;\’.\%‘P‘-
requirements > oF 4 , T,
S & L™
o )
& | :
o 1 1
0.02 Precision spindle and grinder motors _,f : :

Precision motors with special requirements

vertical 1

77\
Or/e
Nty

horizontal
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Machine Power Rating Speed Foun- C:nI;i.:u—
Type or dation | ous value
Shaft Height N "
min mm's
300 KW —50 MW rigid 71
300 KW —50 MW flexible 11
= 50 MW = 1500 rigid 7.1
Steam S0 MW < 1500 flexible 11
Turbmes = 50 MW 1500 — 1800 8.5
50 MW 3000 — 3600 11.8
50 MW > 3600 rigid 71
50 MW >3600 flexible 11
= 160 mm rigid 28
< 160 mm flexible 45
Electrical 160—315 mm rigid 45
Engines 160 —315 mm flexible 71
=315 mm 120 — 15000 rigid 71
=315 mm 120 — 15000 flexible 11
rigid 7.1
Gas Turbies flexible 11
3000 — 20000 14.7
1500 — 1800 85
Generators 30003600 118
rigid 28
flexible 4.5
Blowers 15 —300 kW rigid 4.5
Compressors 15 —300 kW flexible 7.1
=300 kW rigid 71
=300 KW flexible 11
=15 KW rigid 4.5
Pumps with <15 kW flexable 7.1
separate drive =15 kW rigid 7.1
=15 KW flexible 11
=15 kW rigid 28
Puunps with <15 kW flexible 45
el > 15 KW rigid 4.5
drive — =
=15 KW flexable 7.1
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Vibration Severity Limits

ISO 10816-1
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Vibration Severity Velocity R;mg[g%lgl}:{;g:fd};:%unery Classes

Small Medium . i
CMVP40 | CMVPS0 Machines Machines Large Machines
in/s eq. Peak | mm/s RMS Rigid Supports | Flexible Supports

Class 1 ClassII Class ITI Class IV

0.02 0.28

0.03 0.45

0.04 0.71 Good

0.06 112

0.10 1.80 . -

0.16 2 80 Satisfactory

0.25 4.50 N . -

0.30 710 Unsatisfactory

0.62 11.20

1.00 15.00

1.56 28.00 Unacceptable

.50 45.00

395 71.00

Support classification according to ISO 2372

Flexible Support: The fundamental natural frequency of the machine/support system is lower than its

Rigid Support:

P &)

main excitation frequency.

main excitation frequency.
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The fundamental natural frequency of the machine/support system is higher than its
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MULTIPLY

NUMBER OF
TO- FPEAK | AMS AVERAGE

TO OBTAIN
PEAK-TO-PECAK 1.000 | 2.000 | 2.828 |Aa.142
PEAK .500 1.000 | 1.414 | 1.5
RMS .354 707 1.000 |15

AVERAGE 318 B36 .900 1.000
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‘ Waveform

Amplitude

Time

| FFT |

m

Frequency

Amplitude

Data Collector/Analyzer
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frequancy
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Cearmesh

Bearing
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Amplitude
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BPFO Ball Passing

Frequency Outer

BPFI Ball Passing
Frequency Inner

BSF Ball Spin

Frequency

FTF Fundamental
Train Frequency

]P’ll\/lv u’f? PMEZ A HRBRETFEY

EW S

Contact Anglé

)

]P’ll\/lv u’f? PMEE AR gEEY o




BPFO-= %(1—%1:055)
BPFI = 27 (1% cosp)
asF = M. D(1-(eosp)”)
FTF = %(1—%(:035)

where /N = Shaft Speed in Hz
n = Number of Elements
D = Pitch Diameter of Rolling Elements
d = Rolling Element Diameter
B = Contact Angle
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RELATIVE VIBRATION (ACC.)

4 6 8 10

FREQUENCY (RPM Order)
Force ~ mr(RPM)Z; m = unbalance mass, r = mass radius

- Unbalance (mr) is constant for rigid rotors
* Force due to unbalance increases with the square of RPM
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UNBALANCE

—
=

+1X RPM always present and normally dominates

AMPLITUDE

1 X RPM
iRADIAL

FREQUENCY

¢ Amplitude varies with square of increasing speed

+Can cause high axial as well as radial amplitudes
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ANGULAR MISALIGNMENT

-?i:f- | lx‘ z‘x AXIAL

FREQUENCY

AMPLITUDE

PARALLEL MISALIGNMENT

: 1 X
* Radial
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BENT SHAFT

12

2y HDXIAL

AMPLITUDE

FREQUENCY

¢ Bent shaft problems cause high axial vibration
¢1X RPM dominant if bend is near shaft center
42X RPM dominant if bend is near shaft ends
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MECHANICAL LOOSENESS (C)

-_\li E ,’éi al 1x
SO
142 3X

¢Phase is often unstable

_ _ FREQUENCY
+Will have many harmonics

¢ Can be caused by a loose bearing liner, excessive
bearing clearance or a loose impeller on a shaft
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FLAT - 41-B- 10 EUPPLY FAN
41-B-108F-CR FAN INBOARD RADIAL
a [ Analyze Spostrum
3 JAH-00 17:01:53
PRV HF 1000 Hz)
a2
RME= 14
LOAD = 10340
RPM= 114,
RES= 1907

Blasring Duter Rasz Froquancics

o
RMS fcceleration in G

Froq: 125
Odr: 8228
Spom M6
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Question & Discussion

See You Next Time

B A RS RE E R <




