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Simplest Form of Vibrating System
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Normal machinery

Abnormal machinery
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detected in the frequency.
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Vibration testing points
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Measuring point of vertical machine Measuring point of cantilever type pump Measuring point of reciprocating engine
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Permanent online Portable off-line
vibration monitoring system monitoring system
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- is important - 18 minimal impact from
Machinery that - - operates constantly Machinery that:  breakdown

- cannot be approached - Is easy to be measured
- deteriorates quickly - deteriorates slowly
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Vibration pickups
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Velocity Test

unacceptable

unsatisfactory

satisfactory
|

Class I

Class | Class il

Class IV
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0.28

Table Vibration Severity - ISO 10816-1

Machine

in/s | mm/s

Class |
Small

Machines

Class
Medium
Machines

Class lll
Large Rigid

Foundation

Class IV
Large Soft
Foundation

0.01)]0.28

0.02 ] 045

0.03]|0.71

004|112

0.07 | 1.80

0.11] 280

SATISFACTORY

0.18 | 4.50

028)]7.10

Vibration Velocity Vrms

044 ]11.20

0.70 | 18.00

1.10 | 28.00

177|459

UNSATISFACTORY

Class 1: P<15Kw

Class 2 :15Kw<P<75Kw
Class 3 :75Kw<P<300KW

Class 4 : 300Kw<P
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Vibration Displacement-Mils-Peak-to-Peak

—

0.01
0.008

0.006

0.004
0.003

0.002

0.001

Vibration Frequency - CPM

2 =3 8 28R 2
s §gep SAEpzm f QEER
: TSI Aty
fittered readings taken
N 1 on the maching sructure .
\\ 1 of bearing cap
N [N i\ 1 L]
\ \l\ ' ép}_
NI NN IR,
NN — g e ()
h D =
N o %
N NIT N ZIh PN
2N | S
N PN
N %’f‘%ﬁ{oﬁ?\\ N
KON NN
S °o)6‘" 2 N
g
s AN \
A N ]
NI
Lol | 7\ \
—t—11 ™
—H—H = X
| |
E \
117
Iy
88 §

Vibration Frequency - CPM

Vibration Vietocity - Infsoc.-Poak

ACCELERATION -- G's PEAK

VIBRATION ACCELERATION
GENERAL SEVERITY CHART

FREQUENCY -- CPM

\ 'y
(1 \
1 T
1°
: o"‘
== vng o
= o**
= : - o"
— T
A
~ 4 e v @ 3 °
o o s s © 8 3
e ¢ § 8 3 3
@ © o o o

VARFATION VELOCITY= InfSac, PTAK




FLUKE.
Fluke 805 FC Vibration Meter
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Table Crest Factor+

CF+ Severity
1t05 ~ Good

6to 10 Satisfactory

11to 15 Unsatisfactory

above 15
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Vibration causes and their characteristic frequencies

Possible Dominant Direction Comments

cause frequency

Imbalance 1x rotation frequency Radial for Amplitude proportional to imbalance and RPM;
dynamic imb., causes severe vibration to occur
possibly axial

Misalignment; 1x rotation frequency Radial Severe axial vibration and 2nd harmonic;

bent shaft often 2x and higher and axial best realigned with OPTALIGN®V or

multiples SYSTEM 2 TURBALIGN®
Bearing High-frequency Radial May be diagnosed from vibration only through
damage vibration and axial use of diagnostic functions or shock pulse
analysis (SPM)

Sleeve Subharmonic, Radial Usually dependent upon RPM and operating

bearing exactly 1/2 or 1/3 of temperature

play rotation frequency

Qil film 40% - 50% of Radial Occurs with high-speed machines;

whirl or rotation frequency phase fluctuates.

whip

(sleeve

bearings)
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Vibration causes and their characteristic frequencies

Possible Dominant Direction Comments
cause frequency
Hysteresis Critical shaft Radial Vibrations are excited as machine climbs through
whirl rotation frequency critical RPM and remain at higher speeads.
Remedy: Rotor must be reworked (mounting
improved).
Gear Tooth mesh frequency Radial Sidebands occur from modulation of tooth mesh
tooth and multiples thereof and axial vibration at rotation frequency; difficult to isolate
damage with sidebands located due to superimposition.
at multiples of
rotation frequency
Belt Rotation frequency and Radial Additionally recommended: combined RPM and
drive multiples thereof belt speed measurements to check for belt slippage.
damage
Turbulence; Blade/vane Radial Additionally recommended for pumps: shock pulse
cavitation passing frequency and axial measurement at the pump housing.
Electrically Rotation frequency, Radial Sidebands may also occur located at multiples
induced 2x line frequency and axial of the rotation frequency; vibration ceases
vibration when power is cut off.
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FLUKE.
Fluke 805 FC Vibration Meter

Overall Vibration

Temperature

20.7°C
1D 1 Reci_Chiller_1
TYPE | Recip Chiller

RPM : >600 -
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| FLUKE IR
ATER PUMP (I 10/04/2015 03:10 PM

Diagnosis: Faults
1 2 4R

Extreme: Non-standard
Fault Detected

Moderate: Angular
Misalignment

Moderate: Non-standard

FLUKE.

Fluke 810 Vibration Tester
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(1) Vibration Tester

(2) Storage Case

(3) Smart Battery Pack

(4) Smart Battery Pack Charger and Adapters
(5) Shoulder Strap

(6) Tachometer and Pouch

(7) Sensor

Sensor Magnet Mount

(9) Sensor Quick Disconnect Cable
Sensor Mounting Pads (10-pack)
(11) Adhesive

(12) Mini USB to USB Cable

(13) Quick Reference Guide



a3 EHIROOZ SDT 3 40

with Ultranalysis® Suite 3

Detect, measure,
analyze ultrasound
@ and vibration
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