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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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Fig. 1 KeyPhasor signal and vibration signal
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Table 1 Selected specifications for laser optical speed

sensor
Parameter Value Units
Range 100~2000 mm
Angle of incidence +/-80° degree
Speed range 0.1~250000 rpm
Dimension D20xL70 mm
Operating temp. -10~+50 T
IP rating P67 -
Housing types Plain body+fixing slots
Power > Vde
Current 30 mA

#  Application : ideal for phase & speed monitoring
balancing on rotating machinery

Table 2 Selected specifications for photo optical

speed sensor”

Parameter Value Units
Range 100~20000 mm
Angle of incidence +/-80° degree
Speed range 0.1~250000 rpm
Dimension D24xL78.6 mm
Operating temp. -10~+60 T
IP rating 1P66 -
Housing types Plain body+fixing slots
12~24(Within +10 %) Vdc
Power
Current : 45 mA
5 74(#BR3M: 75)
926.5, (wsAsM: 4) 48 18 y
24 Sensitivity control VR
I\ Operating sign (Red)
@ LENS Cable: @5, 2m

(Whits)Control

(BlackyOutput

Position
Photo Optical -
= 5

speed sensor . o8
M MIN o MAX
@‘ Detecting Object

Fig. 2 Structure of the selected photo optical speed

8
sensor( )
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Table 3 Test conditions for each sensor Table 4 Test results for position phase of sensors
W (gzgrjpﬁc:]ti)) (prox;rrillli)tif Cprobe) e A e e €
n No. Laser optical | Photo optical
1 Measuring voltage 0~25V -12.5~12.5V e e || sl s | ST
2 Rotating speed Speed=115 rpm vs. 3600 rpm 12.5~
Speed=115 rpm vs. 3600 rpm | | Measuring 0-25V 125V
3 Sensibility volume [ VR Loc.— Min. voltage Aces | A4m A4104
VR Loc.= Max. )
4 Sampling numb. | Sampling No.=128 vs. No.=360 @ Speed=115 rpm
5 Sensor direction | Horizontal(90%) vs. Vertical (07) Rotating A 480 ‘ A 448 A4£102
6 Quantity of light | DARK ON/OFF | - speed @ Speed=3600 rpm
7 Detecting distance Measured distance 2
A426 A4344 AL46
Speed | 3601~3602 | 3582~3612 | 3601~3602
regulation
rate (%) | 0.00055 0.005 0.00055
(D Speed=115 rpm, VR Loc.= Min.
3 sensibility A4£26 ‘ No Data ‘ A4L47
volume @ Speed=3600 rpm VR Loc.= Max.
A4£26 ‘ A4344 ‘ AL47
(D Number=128, speed=115 rpm
Laser Optical ; A481 A 446 A4101
Speed sensor’ 4| Sampling ‘ ‘
numb. @ Number=360, speed=115 rpm
A481 ‘ AL46 ‘ A4£101
’ : D Horizontal(angle=90 deg.)
Fig. 3 Test rig for measuring sensor phase errors 5| Sensor A£48 \ A481 \ A4£103
direction @ Vertical(angle=0 deg.)
510l A443 [ A482 [ A4103
A4S @ Light off
Fig.3& A4 948 S8 A% A8 FAZ | Quniy | A4 | A | Adel
ey 4 w4 g8 7] FulE geg ve bl flevor
doh AR FAS TES wE wHe & Deteeting Always
=5 Ao F e Aoy, FAASH, WA 7| distance d=150 100=d=2000| detecting
(mm) (gap fixed)

T]2~F, photo optical speed sensor, laser optical
speed sensor, KeyPhasor, & =74 &4 |

ADRE 408("], GE), 213484 PCE T4 o]

¥ A (vibration value pm: 1X P-P)4 phase angle(®)

Table 5 Impact factors for phasor errors

. No Results Weight
) Strong | Normal | Weak | value
3. Sensor A& 1} 1 Measuring voltage | O 5
2 Rotating speed @) 5
Table 3-& %;g zAL ‘4’5}1%‘11 _7'\_01 = }_Zjoﬂ 3 Sensibility volume O 3
Heh ARS FASYT. T A48Tt DA Tabled o ompine b © | 1
o} po] ATt =A% AE #S T A7} 5 Sensor direction O 1
R ype 6 Quantity of light 0 3
Type BXET} ¢F 0.02 um(P-P)~0.05 pm(P-P)*}o] = 7 Detecting distance | O S

Aol FYstA e

AgAZA  Yelg= ZAE  photo  optical
speed sensor= AHE B wEl laser optical AT G AUk 77HA 2ol digk AT e}
speed sensordll HI3l 9Fexrt A WsShs & e AAY AEIL AHHS, uSxd, AR

# Applied weight value : strong=5, normal=3, weak=1
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Synchroneous Waveform for each sensor
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