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Noncontact Pickup Probe
(WCPU)
o
Proximity Probe
o
Eddy Current Probe

Vibration measurement on rotating parts
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“AB” 2100 Series Probes

Totally sealed device tested to
1200psi Specified to 100psi

II——/

High Temperature stainless steel wire armored cable only
3mm (0.12”) diameter and bend radius of 12mm (0.47”)

50 LB. pull strength

High temperature fiber
reinforced probe tip
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Eddy Current Probe Structure

Fiberglass, Non-Conductive Piastic, Stainiess Steel BoAy
or Ryton Tip

Silver Wire Coil Potting Material
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NCPU (Non Contact Pickup Unit)
Eddy Current Probe or Proximity Probe

Displacement = The Distance the machine moved
Normal Output is 200 mV/mil, PR-PK,
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Monitoring the bearing of Turbine in sequent, Compressor, Gearbox,
Pump with Journal/Plane Bearings to analyze Shaft Roundness, Shaft
Run-Out, Unbalance, Misalignment, Shaft C(Centerline, Rubbing,

Looseness and etc.
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Our Manufacturer is the former BN OEM

CML is the manufacturer for both ENTEK and Bently Nevada model
7200 series, so if you need any spare parts for BN, you can choose the same
model from ENTEK which is 30-40% cheaper.
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Probe Holder
Condwit Threads 80mm
=20 Mounting Threads |
1=3/4 NPT 0=3/4»W@T A
1= - }f@ﬁd}r TJT" Probe
2—?2?9@7 0=Standard (shown) Adjustment
=1/2"3 hﬁflimﬁme )
=
y |
ODEL ZMW} A BBB 1
% '{\,E‘ Y Standoff Adapter
A g (if required)
y & .‘Mac'liine
Diistance of target shaft 1 y
from machine outer surface —— '
i mm round to neavest 5 mm
Probe Tip
Nominal length of Example: Model 29100/150/000
gt@nd‘aﬂafapt@r in oy o Standard body
BBB=0 if nome required * 3/4" NPT conduit I mounting threads
Standoff Adapter=023756/BBB o 150mm between shaft and case
Af vequired o No standoff required
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Unit of Relative Vibration

Display in uM, 1/1000 mm. Or in Mils , 1/1000 inch.
Analyze in ORBIT or Phase analysis as Nyquist/Polar Or Bode Plot.

g9
Orhits @ 1X
Chanmel 1

Horz
34 .84 Pk tu Pk

Chanmmel 2
Vert =a.
27.71 Pk to Pk
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MODBUS or Ethernet
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Monitoring System
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Report Example

Machine: P201B Date of Test: 16/09/02
Calibrated Probe P/N: 1909/30/05/1/05 Probe position: G-DEX
Calibration Equipment : TK3

Probe Resistance(0hm) 4.2 Ohm Probe with Extension 12.2 Ohm
Calibrated with standard Extension Cable Standard Driver S/N: STDDRV_22-
System Cable Length: 9 m. Target Material: 4140 Steel
Supply with load: -16.70 Vdc Output per one mils  1.633 Volts
Supply without load: -19.76 Vdc
GAP (inches) VOLTAGE STANDARDDEVIATION SLOPE

0.00 " 0120 " 200 1.28 N/R

0.01 o018 2.00 1.282 N/R

0.02 ’ 2.0117 3.63 1.616 129.9

0.03 " 3.510 5.21 1.696 155.3

0.04 " 5321 6.90 1.518 175.1

0.05 " 1168 8.53 1.364 184.1

0.06 " 8.984 10.17 1.181 181.6

0.07 " 10621 11.80 1.1711 164.3

0.08 ’ 12.301 13.43 1.130 161.4

0.09 " 13.916 15.06 1.148 161.5

0.10 ’ 15.183 16.70 1.514 126.7
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Case Vibration

OR,
Absolute Vibration

Vibration measurement on non-rotating parts
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Seismic Velocity Sensor

Velocity = The Displacement Per Time,
Normal Output is 100 mV/inch/sec, PK,

1) Magnet inside with Coil outside 2) Magnet outside with Moving Coil inside
e\
e —(e)
Spring @\ @AAAA /\9}:\_
il | )] e
™~ ™1 Permanent @ L ]
—H| |~ Magnet v
\ L e
Coil | |B=H
1. Pickup Case 4. Mass
Nzt 2. Wire Coll 5. Sping
\..;& Stud 3. Damper 6. _Magnet
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IC®P Accelerometer

Acceleration = The Rate of Change of Velocity,
Normal Output is 100 mV/g, Pk,

Piezoelectric material (sensing element) 1s

placed under load using a mass T T connectes

As ‘stack’ vibrates, crystal 1s squeezed or
released Sl inie Muasi

Fleeoreramic s

Charge output is proportional to the force
(and acceleration)

Electronics convert charge output into D
voltage output |
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Sensor with Sensor with integral 2 pin
integral cable connector or without cable

e % )

Connector with I® 50 Connector without
integral cable cable, local fabrication

i
i - 2 . ' % -
L L2 e - o L - - -
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I®P 67 Connector with integral Armored cable
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Splash proof Connectors require a special tools
for Clamping Cable and Connectors
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Piezoelectric Velocity Sensors

The piezoelectric element in the sensor produces a signal proportional to
acceleration.  This small acceleration signal can be amplified for
acceleration measurements or converted (electronically integrated) within
the sensor into a velocity or displacement signal. The piezoelectric
velocity sensor is more rugged than a coil and magnet sensor, has a wider
frequency range, and can perform accurate phase measurements.
Normal Output is 100 mV/inch/sec, PR,

111111
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Advantage of Piezoelectric Velocity Sensor to Old Seismic Sensor

Traditional velocity sensors use an electromagnetic (coil and magnet)
system to generate the velocity signal. ~ Now, hardier piezoelectric
velocity sensors (internally integrated accelerometers) are gaining in
popularity due to their improved capabilities. A comparison between
the traditional coil with magnetic velocity sensor and the modern
piezoelectric velocity sensor is shown in table 1.

Coil & Magnet | Piezoelectric
Velocity Sensor | Velocity Sensor
Flat Frequency Response
20 - 1,500 Hz Yes Yes
2 -5,000 Hz No Yes
Phase Fidelit
2 - 5,000 Hz Poor Excellent
Low Off-Axis Sensitivity No Yes
Reduced Noise at
High Frequencies No Yes
Linearity Good Good
Mounting in Any Orientation No Yes
Operation to 12071C Yes Yes
EMI Resistance Poor Excellent
Mechanical Durability Fair Excellent

Table 1. Electromagnetic Velocity Sensors vs. Piezoelectric Velocity Sensors
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Frequency vs Amplitude accuracy example

TYPICAL FREQUENCY RESPONSE

Deviation, dB
LD RN = o — [ I e ]

100
Frequency, Hz
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e - - i -—-
What's the Bias Output Voltage
Supply Voltage
& - ————-- ~2V Below Supply Voltage
Peak Amplitude
Range
I Bias Output Voltage
————————————————————— ~2V Above Ground
Ground
Figure 2: Range of Linear Operation
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1 Magnetic mounting D)

Typical Recommended maximum frequency ranges for

common accelerometer mounting methods

- ®Probe Tip mounting (~)

L .

0 _Adhesive mounting ®)

[p———

Transducer Mount Usable Frequency Range

Haximum Mounting Natural
Mounting Type Rcceptable Fre ueng (CPN)
Frequency (CPM) quency

Stud Mounting 975,000 1,900,000

ﬁdhes‘."e 540000 | Non Observed
ounting

Stud Mount on

Rare Earth 450,000 124,500

Magnet

amhe Tip 48,000 88,500
ounting
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Amplitude Units — What You See

Displacement
mils (0.001 inch) -
pm (0.001 millimeter)-

=

The units are all mathematically
related such that. ..

Velocity
ips (inches/sec)

mm/s (millimeters/sec)

The frequencies remain the same,
but the amplitudes change. ..

Acceleration
g's
m/s*(meters/sec’)

1 II,I

|I aibaur |I avibagun
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Unit Conversion
A=64fVx10”  A=202f Dx10” g
V=15624 V=315fDx10" mm/s, Ok
f
D = 495050 A D=317Y um, Ph-Pk
f f
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......

AWl are the same Spectrum, just
change the unit by calculation

......
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What's the difference? Acceleration, Velocity, el Displacement

The frequency range of interest
~_ / Acceleration (high freq.)
Velocity (general purpose)
~ T~~~ Displacement (fow freq)
600 cpm 60,000 cpm
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Frequency
Hz or CPM
Displacement in mm = Machine's Stress

For Example; 20 mm. Amplitude,
What's it tell us? Just Stress

20 mm
Velocity in mm/s = Machine’s Fatigue
i' . For Example ; the same displacement amplitude as 20 mm.
| Machine can be bent as 1,000,000 times.
— 1 minute

as Fig 1) the velocity amplitude is 20 mm/min
= 0.33 mm/s, broken in 1,000,000 min.

100 cycles  as Fig 2) the velocity amplitude is 20 mm/1/100 min
1 minute = 2,000 mm/min = 33.3 mm/s, broken in 10,000 min.

Acceleration in G = Impact Force from Bearing or Gear

* Rate of Change of velocity from zero to max. velocity or
max, velocity to zero, if the velocity has been changed so
fast, it means high G, as a hammer Rnock to a rigid table
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Criteria Acceptance
for Case Vibration
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Definltion of machine classes according to 150 2373
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Limit, mm/s, rms Class | Class || Class 11 Class IV ClassV

71

45.0-71.0

28.0-45.0

18.0-28.0

11.2-18.0

7.1-11.2

45-7.1

28-45

1.8-2.8

112-18

0.71-1.12

03-0.71

0-03

Remark,. 1) Amplitude in mm/s
2) Detection type in rms.
3) Band Pass Filter as 10-1000 Hz.
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IS0 10816 Part 3

Industrial Machines with nominal power abhove 15 kW and nominal speeds between 120 rpm and 15,000 rpm
when measured insitu

Velocity Pumps> 15 kW Medium Size Machines Large Machines
10-1000 Hz, r > 600 rpm Radial , Axial, Mixed Flow 15 kW < Power < 300 kW 300 kW < Power <50 MW
2-1000 Hz, < 600 rpm Group 4 Group 3 Group 2 Group 1
Integrated Driver | External Driver [160 mm < Motor Height < 315 mm 315 mm < Motor Height

Limit, mm/s, rms
> 18.0
11.0-18.0
7.1-11.0
45-7.1
35-45
28-35
2.3-28
14-23
0.7-14
0.0-0.7

Newly Commissioned
Unrestriced long-term operation
Restriced long-term operation
Vibration causes damage
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IS0 10816 Part 3

Industrial Machines with nominal power above 15 kW and nominal speeds
between 120 yrpm and 15,000 xpm when measured insitu

Displacement
10 -1000 Hz, r > 600 rpm

Pumps> 15 kW
Radial , Axial, Mixed Flow

Medium Size Machines
15 kW < Power < 300 kW

Large Machines
300 kW < Power <50 MW

2-1000Hz, r > 120 rpm|

Group 4

Group 3

Group 2

Group 1

Integrated Driver

External Driver

160 mm < Motor Height < 315 mm

315 mm < Motor Height

Limit, micron, rms
> 140
113 - 140
90-113
71-90
56-71
45-56
36-45
28-36

22-28
18-22
11-18
0-11

Newly Commissioned
Unrestriced long-term operation
Restriced long-term operation
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Vibration acceleration (G’s) Severity chart

A
b ¥
o 1
.
L T
G i
'l“ :
H
0 £
3
] -
1 =
z =
P.
of
il
-
1T
Lo
g .
1
o — —  — 1
. | . } —
adl P ' I L]
- al [ - o u &
w d o - ) q
] = 5] Ly a a9
=) '2' f o a =] a
] o g e O o g
[ = a o

Wloot Valued Glabat Providen of Predictive Maintenance Solution



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64

