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The Experimental Study and Comparison on Usage of Vibration Monitoring
Sensors for Positioning of Balancing on Rotating Machinery
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ABSTRACT

Field balancing is required in any kind of phase information for the determination location balanc-
ing mass toward a rotor unbalance mass. Phase or phase angle is a measurement of the relationship
of how one vibration signal which relates to another vibration signal and is commonly used to cal-
culate the placement of balance weight. In this paper, A right guideline shows the photo optical
speed sensor as the external keyphasor is a very useful when diagnosing machinery vibration prob-
lems on considering a phase lag comparing to the laser optical speed sensor. Some experimental re-
sults generate the interesting phase errors when appling to a wrong conditions. So, Usage of photo
optical speed sensor which is used primarily to measure the shaft rotating speed serves as a refer-
ence for measuring vibration phase information has effect on the placement of phase angle how it
was misunderstood. This paper will help a right method to search for the position of balancing
weight and serves as baseline for further measurements using low cost and much easier user
convenience. It is concluded that the propose baseline is likely to be applicable to apply to the prac-
tical field balancing weight.
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Table 1 Selected specifications for Laser Optical speed sensor

Parameter Value Units
Range 100 ~ 2,000 mm
Angle of incidence +/- 80° degree
Speed Range 0.1 ~ 250,000 rpm
Dimension D20 x L70 mm
Operating Temp. -10 ~ +50 T
IP Rating 1P67 -
Housing types Plain body + fixing slots
Power > v

Current 30 mA
% Application : ldeal for phase & speed monitoring
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balancing on rotating machinery

Table2 Selected specifications for Photo Optical Speed Sensor®

Parameter Value Units
Range 100 ~ 20,000 mm
Angle of incidence +/- 80" degree
Speed Range 0.1 ~ 250,000 rpm
Dimension D24 x L78.6 mm
Operating Temp. -10 ~ +60 T
IP Rating 1P66 -
Housing types Plain body +fixing slots
Power 12~24(x10% ©]ul) Vdc

Current : 45 mA
2 74(#BR3M: 75)
02685, (weA3m: 4) 48 18

Sensitivity control VR

" \_Operating sign (Red)

Cable: @5, 2m

Photo Optical
speedsensor

@‘ Detecting Object

Fig.2 Structure of the selected Photo optical speed sensor®
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Table 3 Test conditions for each sensor

No Type A/B Type C
' (Photo/Laser) |(Proximity Probe)
1 Measuring Voltage 0~25V -12.5~12.5V

2 Rotating speed Speed=115rpm vs. 3,600rpm

Speed=115rpm vs. 3,600rpm

w

Sensibility volume | VR Loc.= Min.

VR Loc.= Max.

Sampling Numb. Sampling No.=128 vs. No0.=360

Sensor direction Horizontal(90°) vs. Vertical (0°)

DARK ON/OFF | -

4
5
6 Quantity of Light
7

Detecting distance Measured distance
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Rig for measuring sensor phase errors

s 57 4 AH]Ql ADRE

(DHorizontal (Angle=90 deg.)
5 [Sensor A48 | A48l | A<103
direction @Vertical (Angle=0 deg.)
A443 A<82 | A4103
(@Light Off
& |Quantity AL344 | A426 | A447
of Light  |@Light On
A4341 A424 AL4T
. Always
7 3§§§f}22€mm) d>150  |100=d=2000 deteczqg
(Gap fixed)

¥ A (vibration value /m 1X P-P)4 Phase Angle(")

Table5 Impact factors for Phasor errors

e Results Weight

' Strong | Normal | Weak | Value
1 Measuring Voltage| O 5
2 Rotating speed O 5
3 Sensibility volume @) 3
4 Sampling Numb. ©) 1
5 Sensor direction O 1
6 Quantity of Light @) 3
7 Detecting distance O 5
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Table 4 Test Results for position phase of sensors
N Type A Type B Type C
0.

Photo Laser Key phasor
| Measuring 0~25V -12.5~12.5V
Voltage A<72 | Axe8 A£104

@D Speed=115rpm
Rotating A<dg | A48 A£102
) speed (2Speed=3600rpm
A4344 A4£26 A 446
Speed . 3582~3612 3582~3612 3601~3602
regulation
rate (%) 0.005 0.00055 0.00055
DSpeed=115rpm, VR Loc.=Min.
3 Sensibility No Data ‘ A4£26 AL47
volume (2Speed=3600rpm VR Loc.=Max.
Ad3as | A4 | A«ar
(DNumber=128, Speed=115rpm
, |sampling A£46 A4l | A<i01
Numb. (2Number=360, Speed=115rpm
Ade6 | acgl | aci1

% Applied weight Value :
Weak=1

Strong=5, Normal=3,

Positioning Method Impact Factor

Dow : 115 rpm
High: 36001pm
Low speed: Avs. B
Phase Angle 4deg

Ty
\ond

ion object

Sensor phase Error

3 Description
Type A : Laser Optical speed sensor
Type B : Photo Optical speed sensor
Type C : Keyphasor (Non contact Proximity Probe)

Fig.4 Positioning Results for impact factor on Phase error
Test of each sensor
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Fig. 5. Comparison of measurement results at each sensor
signal
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Fig.6. Comparison of measurement results for each sensor
Pulse signal
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Pulse signal (Keyphasor Voltage=Negative Phase-sequence)
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