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Part 1: Hardware
1.0nline4US architecture

Online4US is a modular design.

From a CPACUM module, a touclscreento an enclosure, yoganbuild a customized configuration
including measurement channels, sensaiata, andalarms distribution.

Then the operator is able to add and configure additional module, because Online4US design was

though scalable and resilient.

r = (s
Comm. | Display

Airborne US sensor

US sensor module

RS2T US sensor

p

Digital input]
|
p

g N
p CPU Module | InputleutputJ [Analog inputj
| Sensor module \ &
Digital output

(Aecclorommrj [Vlb sonsormoduh]

Figure 1:0nline4US architecture

1.1. CPUCUM module
The CPICUM (Central Unit Modulgis the heart of the hardware.
It manages the display, readings, modules, ataindsaves data.
The CPICUMhas a RS485, a RS232 an@thernet connectors for alarsiand data distribution to a

PLC or a SCABystem (Supervisory Control and Data Acquisition).
It has an on/off switch that cgtthe power of the Online4US but does not cut the power of the

transformer.

: On/Off Power supply switch (switching off all
Online4US modules)

: Power supply connectoWalid voltage ranges ron -
from 18VDC to 30VDC -
@ CPU Module &

: RS232 connectgseePart 3for more detailed
communication information)

: RS485 connectgseePart 3for more detailed
communication information)

: USB connector for system update and reading
export

: Ethemet connector(seePart 3for more detailed
communication information) Figure 2: CPICentral UnitModule
: Reset button (data are not deleted)

: Display connector
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1.2. Busexpander andtermination module
The moduléhas 2 functions:
1 Itindicates to the CPAQUMthat there is no module behind. For this reason, the bus expander
and terminationmust be the last module of the main unit or thepansionunit;
1 Itis used to connect the main unit to tlexpansiorunit.

: Bus end sliding switch. Must be ON (ric

position) if the_Bus Expander and Terminati Ex:a”:d i
Module (BEM) is the last module of the bus ar and
OFF(left position) if not Termination

: Bus terminal block to connect the last BE
of the main enclosure to the first BHEITof the
expansionenclosure using the inter enclosul
bus cable.

Figure 3:Busexpander and
termination module

1.3. US sensor module
The US sensor module is the ultrasound conditioning and processing unit of the system. It collects
analogultrasound datglup to 2 sensors)computes all indicators and communicathis information
to the main central unit.
The modulds compatible with
i Structure borne US sensor
1 Airborne US sensor

The sensors are specific to Online4US.

: Hrst channel sensor connector cabl
Wiring (from leftto-right) GND (Ground), +5
(amplifier power supply), OV (amplifier pow:
supply), S(Sensor signa), SH{Sensor signal +

: Second channel sensor connector cable L

: SMB connector. First channajsal output BNSc odul
for connecting an oscilloscopan FFT analyze
Monitoring scheduling remains active whe
connecting an external analyzer

: SMB connector. Second channel sig
output

LEMO connector. First channel sig
output for connecting an SDT hareld device
such as the SD340/270/200. Monitoring
scheduling remains active when connecting Figure4: USsensormodule
SDT device

LEMO connector. First channel sigi
output for connecting an SDT handheld devi
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USsensormodule can host one or twaltrasound sensors type:
1 Preamplifiedairborne US sensors (integrated cable)
1 Preamplified structure borne US sensors (separate cable).

USsensormodule has outputs for connectiren SDT handheld device and/or an ayrar.

1.3.1. Airborne US sensor
Airborne sensor is designed in two parts:
1 A sensor holder with an integrated cable
1 Aremovable sensor

For the removable sensor, the choices are:
1 Anopen 16 mm transducer
1 A tight €nclosed) 25 mm transducer

L]

1.3.2. Structure borne US sensor
The RSTResonant Sensor Threadad)astructure borne US sensor with an integrated amplifier to
maintain a proper SNR ratio using a cable whose length can reach up to 50 meters.

1.3.3. Cable for US structure borne sensors
The cable for US structure borne sensorsanb&MO connector (sensor side) and a terminal connector
(US sensor module side).

A cable label on the terminal block side indicates the cable reference which is FU.O4US.CABL.001 (or
002, 003, 004). The 3 number digits is the cable length code. The cagth & the sensor holder
must ke specifed when ordering.The ranges are:
1 Oto 5 meters;
1 5.1to 10 meters;
1 10.1to 25 meters;
1 25.1to D meters;
Themaximumcable length is adjustabkend limited at 30 m/9 ft

The cable can be shortened from tterminal connector side if required. It is highly recommended to
clamp new cable lugs to achieve electrical contact quality.

The cable color is:
T /Greenis for GND
1 Brownis the +5V preamplifier power supply
1 is the OV preamplifier powersupply,
1 Pinkis for sensor signaj
9 Blackis for sensor signai.

The VIB sensor module is the vibration conditioning and processing unit of the system. It collects analog
vibration data (up to 2 sensors), computes all indicators amdmanicates this informationto the

main central unit.

The module is specific for ICP accelerometer with a sensitivity of 100 mV/g.

The reading bandwidth is from 10 Hz to 1000 Hz.
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: Hrst channel sensor connector cabl
Wiring (from leftto-right) GND (Ground), +20
(ICP Bias voltage), 0 V (common for ser
signal and bias voltage), §8ensor signal +)

: Second channel sensor connector cable

: SMB connector. First channel signal outy
for connecting an oscilloscopan FFT analyze
Monitoring scheduling remains active whe
connecting an external analyzer

L oy —
[— STATUS —

: SMB connector. Second channel sig
output

LEMO connector. First channel sigi
output for connecting an SDT handheld dev
such as the SD340/270200. Monitoring
scheduling remains active when connecting
SDT device

Figure5: VIBsensormodule

LEMO connector. First channel sigi
output for connecting an SDT handheld devi

VIBsensormodule can host one or two ICP accelerometers having 100 mV/g output.

VIBsensormodule has outputs for connectiran SDT handheld device and/or an analyzer

1.4.1. Accelerometer

SDT proposes an ICP 100 m#dégelerometer
with a M6 thread but Online4US is compatik
with any 100 mV/g ICP accelerometers.

Figure 6:Accelerometer provided by SDT

1.4.2. Cable for VIB sensors
The cable for accelerometer has a 2gtable socket (sensor side) and a terminal connector (US sensor
module side).

A cable label on the terminal block side indicates the cable reference which is FU.O4US.GABL.001
(xx is the cable length code). The cable length of the sensor holder mggebified when ordering.
The ranges are:

T Oto 5 meters

T 5.1to 10 meters

T 10.1to 25 meters

T 25.1to D meters

Themaximumcable length is adjustabkend limited at 30 m/9 ft
The cable can be shortened from the terminal connector sidegifiired. It is highly recommended to
clamp new cable lugs to achieve electrical contact quality.

The cable color code is:
1 / Greenis for GND
1 Whiteis for +20V ICP bias voltage
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1 Brownis the OV common for sensor signal and ICP bias vgltage
91 Pinkis for sensor signat;

1.5. Digital Output Module
Digital outputs are used to externalbgndthe alarm information\yarninganddangel of machinery
health status The DOM (Digital Output Module) has 8 independent outputs.

. Digital outputs power supph8VDCto -
30vDC QIR )

: Output connector for (from lefto-right)
output 1 to output 4. Maximum breaking
capacity of 750 VA. Refterinformation below
for outputswiring

: Output connector for (from lefto-right) SR "eow
output 5 tooutput 8

Figure 7: Digitabutput module
As Online4US manages 8 groups anatémhgroup two digital outputs are used (one for tharning
status and one for theangerstatus):
1 One DOM is needed when using up to 4 groups
I Two DOM are needed when using 5 to 8 groups

The assignation is as following:

Digital output 1 i;eeded to sendhe information to group L
Digital output 2is needed to sendhe informationdangerto group 1,
Digital output 3s needed to sendhe information to group 2
Digital output 4is needed to sendhe informationdangerto group 2
Digital output Ss needed to sendhe information to group 3
Digital output 6is needed to sendhe informationdangerto group 3
Digital output 7is needed to sendhe information to group 4
Digital output 8sneeded to sendhe informationdangerto group 4
Digital output 9is needed to sendhe information to group 5
Digital output 10sneeded to sendhe informationdangerto group 5
Digital output 1lisneeded to sendhe information to group 6
Digital output 13sneeded to sendhe informationdangerto group 6
Digital output 13sneeded to sendhe information to group 7:
Digital output 14sneeded to sendhe informationdangerto group 7,
Digital output 15sneeded to sendhe information to group §
Digital output 16sneeded to sendhe informationdangerto group 8

= =4 =8 =4 =8 =8 -8 -8 -8 -9 9 99999

The DOM works on AON (#&N-Nothing) mode. The output status could be:
91 All(or1orOn)
1 Nothing (or 0 or Off)

wEAg
Ultrasound Solutions 8/75
Mor®



1.5.1. Powering digital outputs
Note 1: Online4US DOM is working on sourcing medeh digital output provides the voltage source
to the load and all digital outputs are bridged to the +VDC.

t

Online4US DOM

cocooood

External light
External relay coil
PLC Inpu

\
+VDC / Phas
A C 0VDC / Neutrz
Figure 8:Wiring of sourcing digital outputs

The permissible voltages are:
1 A DC voltagéom 3V to 30V.

Important notice 1: the breaking capacity of one digital output is 750 VA.
Note 2: the DOM by itself is always powered bydiherail bus. This topic concerns only the powering
of the digital outputs.

1.6. Digital Input Module

Digital inputs are used to trigger thsensor data measuremeiind control the period of monitoring
usingextemal command.

-+

"Digital Input Module |

: Digital inputs power suppliyom 3Vto 30
\Y,

: Input connector for (from lefto-right) r—m
Input 1 to Input 4. Refer tinformation below r"‘""
for input wiring

: Input connector for (from lefto-right)
Input 5 to Input 8

Figure9: Digital input module

As Online4dUS manages 8 groups, the DIM (Ditrifalt Module) has 8 independent inputs. The
assignation is as following:
9 Digitalinput 1 is assigned tgroup 1;
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Digitalinput 2 is assigned tgroup 2
Digital input 3 is assigned gooup 3;
Digital input 4 is assigned gooup 4;
Digital input 5 is assigned gooup 5;
Digital input 6 is assigned gooup 6;
Digital input 7 is assigned gooup 7;
Digitalinput 8 is assigned tgroup 8

=A =8 =4 =8 =4 -8 =9

The DIM works on AON (Ar-Nothing) mode. The input status could be:
1 All(or 1 or Ony)
1 Nothing (or O or Off)

1.6.1. Powering digital inputs
Note 1: Online4US DIM is working on sinking mode: each digital input is (internally) bridged to the
ground needed in the circuit.

T l:ﬁ

" Digital Input Modu

. | S
§ Online4US DIM = S

————— 1
R —T Y

()

T/ External contact

aa[s]s

i

Figure10: Wiring of sinking digital inputs

+VDC
ovDC

|\

1.7. Analog Input Module
Similarly to the digital input module, an optional analog input module can also be used to trigger the
sensor data measuremeandcontrol the period of monitoring using an analog voltage level.

: Input connector for (from lefto-right): "

1. Isolated groungd
2. Analognput 1;
3. Analognput 2,

N Analog Input Module L

4. Analognput 3,

5. Analognput 4; T_S;“T':,s

6. Isolated 12VDC (internally T

generated) :
~\_\_\:Tf___.0nlmezius——\

R Ay

: Input connector for (from lefto-right):

1. Isolated ground (same as connect
1);

2. Analognput 5;

3. Analognput 6;
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4. Analognput 7,

5. Analognput 8,

6. Isolated 12VDC (same as connecl
1).

As Online4US manages 8 groups, & (AnalogInput Module) has 8 independent inputs. The
assignation is as following:

Analoginput 1 is assigned tgroup 1,

Analoginput 2 is assigned tgroup 2

Analog input 3 is assigned gooup 3;

Analog input 4 is assignhed gooup 4;

Analog input 5 is assignhed gooup 5;

Analog input 6 is assigned gooup 6;

Analog input 7 is assigned gooup 7;

Analoginput 8 is assigned tgroup 8

=A =4 = =8 =4 -8 -8 =9

The permissible voltages are:
1 A DC voltage froraV to 12V.
For more information see thilonitoring Schedulbdelow.

1.8. Main unit

Figure 2: Main enclosure with the display, inner and transparent doors

WEAR
Ultrasound Solutions 11/75
Mor®



Figure B: Mounting plate of the main unit with power supply, CPCUM,
din rails, bustermination module, terminal blocks
Fa The main unit contains max one CRLUM, one power supply9 additional
T, modules andl busexpanderandtermination module
If moremodules are neededthey will be installedwithin the expansionunit.

Figure X: The maximum number of modules is achieved in the main unit

The main unit delivery includes:

1 enclosure;

1 inner door;

1 mounting plate;

1 transparent door;

1 power supply;

1 CPUICUM

1 touch screen and cable;

1 bus expander and termination module;
3 dinrails;

2 inter bus connection cables;
Terminal blocks;

1 cable entry frame;

=4 =4 =8 =8 =8 -8 -8 -9 9999
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1 Wire ducts.

1.9. Expansionunit

Figure 15: Mounting plate of the expansion unit with 2 bus
expander and termination modules, 3 din rails
The eyansionunit delivery includes:
1 enclosure
1 solid door
2 bus termination modules
3 din rails
2 inter bus connection cables
1inter enclosure connection cahle
Terminal block
1 cable entry frame

=8 =4 =8 =4 =4 =8 -8 =9

The eyansionunit can never have a CPOUM and a touch screen

The protection rating of the main unit and the @ansionunit is IP 65

1.10. Hardware rules

1 The sequential arrangement of the modules is a-leftight pattern from the top to the
bottom;

The first module of the main unit must be the GBUM. It is located top left

The last module of the main unit must be the bus termination module. It is édchbttom
right.

T
T
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: Leftto-right pattern from top to bottom
: CPUCUMis the first module

: Busexpander andtermination module is
the last module

Figure B: Main unit CPUCUM and busexpander
andtermination module positionLeftto-right pattern

The first module of the gxansionunit is the busexpander andermination module. It is located top
left.

The last module of thexpansiorunit is the busgxpanderandtermination module. Itis located bottom
right.

: The first module ishe busexpander and
termination module

: The last module is thbus expander and
termination module

Figure I7: Bus termination module position for the gpansionunit

Adin rail can accommodatep to4 modules
Thefourth location is assigned to a bus termination module

WEAR
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: Thedin rail accommodates 3 modules

. The fourth location is assigned to tt
termination module

: Note that afourth module can be plugge!
on the second din rail in place of thermination
module. In that case, theéermination module
should be plugged in the third din rail

Figure18: Module distribution on adin ralil

1.11. Din rail bus

Din rail bus is always supplied with its module

Figure B: Din rail bus

1.12. Businter rail connection cable & bus inter enclosure connection
cable

Inter rail connection cable:
9 For connecting the rows of an enclosure
Inter enclosure connection cable:
9 For connecting the gransionenclosure to the
main enclosure

Figure20: Inter rail & inter enclosure connection cable

] Pay attention to not cross the connection cables.
. The connector does not have a mechanical coding.
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Figure21: The inter enclosure cable connects thepaxsion unit to the main unit

1.13. Adding amodule

Important notice: prior tomodule installation, the SDT Online4US must be fiiosteredoff usingthe
CPUCUMsliding switch (refer taPUCUM detailsfor more information).

As empty slot is forbidden, it makes sense to install anotnedule at the end of the existing
arrangement. As the lastodule must be a BB, the newmodule will be inserted in between the last
module and the BEM.

A slot is free at the right of the last module on thdin rail

Remove the bus termination module by pulling thdi@ rail connectos;

Unplug thedin rail bus of the bus termination module by dragging it to the right
Clip thedin rail bus of the new modalon thedin rail;

Firmly plug it to its lefheighbor,

Clip the new module on iwin rail bus

Clip thedin rail bus of the bus termination modyle

Firmly plug it to its lefheighbor,

Clip the bus termination module on itén rail bus

N WDNE

A slot is not fee at the right of the last module on thdin rail

Remove the bus termination module by pulling thdin rail connectos;

Unplug thedin rail bus of the bus termination module by dragging it to the right
Clip thedin rail bus of the new module on the first left slot of the ndit ralil,

Clip the new module on iwin rail bus

Connect the 2in rails using a bus inter rail connect agbl

Clip thedin rail bus of the bus termination module

Firmly plug it to its lefheighbor

NogakrwbdpE

1.13.1.Plugging ain rail bus
Online4UShould beswitched off.
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: Clip thedin rail bus on thalin rail until
it clicks. Ensure the locking tabs are all
their locking position

. If thedin rail bus is not the first of the
row, slide it to the left so that the mal
connector fits into the correspondin
female connector €

Figure22: Siding the din rail bus
. If thedin railbus is the first of the row.
connect thedin rail bus to its predecessc
placed on the right of the previous ro
using the inter bus cable connection

: Pay attention to not cross the bus cat
connection, the red wire must be on top

1.13.2.Plugging a module

—

Online4UShould beswitched off.

: Ensure the connectors of thén rail bus ) o
and of themodule are aligned ==
Figure23: Din rail bus connector
dedicated to themodule

: Plug the module on thdin rail until it
clicks.Ensure it is locked firmly in place
1.13.3. Connecting the egansion unit to the main unit
Online4UShould beswitched off.

: Place the sliding switch of the main ur
BE™ on the positionOFF
Bus
: Place the sliding switch of the pansion EXF;anrc"de’
unit BE™M located on top left onthe position B instion

OFF

: Place the sliding switch of thexpansion
unit last BEM on the positionON

: Connect the main unit BEM to the top left

expansionunit BEM using the inter enclosure Figure24: BE™ connector and sliding switch
connection cable
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1.14. Removing a Module

y =

Bus
H =]
: Pull the 2 locking tabs to the unlocke Tl E"F;i';d‘?'

: Vertically pull up the module

position using a flat blade screwdriver [”]
Il

[”] Termination
00

1.15. Removing a din rail bus
Online4US should be powered off.

. Slide to the right the din rail bus t
remove until its male connector i
disengaged from the female connector
its left din ral bus

gl m H H

: Gently pull all the din rail bus lockir
tabs from the din rail

T
D

= H H

—_—

Figure Z: Pull the bus locking tabs

: Remove the din railus

2.Sensor mounting

2.1 Introduction
Forpermanent monitoring, the sensors should be stud mount. This method permits to measure the
US (ltrasound) and vibration signal in the most ideal mani8ar,it should be used wherever possible.

The mounting location should be clean and paint free (pa@# s essential for U8)r efficient bearing
and gearing damage detection. The surface shoulsigmt facedo achieve a smooth and flat surface.

The adhesive or glue mounting provides a secure attachment for vibrating machineries. Use for
instance Locte AA 330 with activator 7387 or 7386, Locflilereadlocke242. Epoxies, quick bonding
glues or dental cement are an alternative. When sensor removal is needed, a suited debonding agent
should be prior applied to prevent sensor damaging.
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The choice of the sensor location is critical for the measurement reliabilityRB®S sensors, an
incorrect sensor location will be detrimental to early stage detection of lubrication, bearing and
gearing problems.

For US, it is recommendéd use a handheld SDT devigchas the SD340. Using a R$(Resonant
SensomNeedle probe or a REprobe with a magnetic base, the manipulation consists in finding the
place where the signal is the strongest. This spot should be first considered apttfmeim sensor
location.

When monitoring several identical machineries, common sense dictatestlteasensor location
should be the same. Measurements should be reliably comparable to each other.

To ensure an optimum signal transmission qualigpect as far as possible the following rules:

1 Signal path between the sensor and the bearing should be as short and straight as possible.
Sq the sensor should be mounted to the nearest point of the bearing (the bearing housing,
most of the time)

1 Signalpath should contain only one mechanical interface. Strictly prohibit a seal presence in
between the sensor and the bearing. As well a sensor cannot be mounted on a protection
cover,

1 Except when the RS location is chosen using a handheld SDT instruraesgngor should be
placed on the load zone of the bearing. For heavy machineries and horizontal shaft, the load
zone is generally the lower part of the bearing housing. For pulley and belt transmission, the
load zone is the bearing housing which is cagytire belt tension

I For US, contact sensors should be placed in radial position when possible

1. Drill 5.5 mm diameter hole to a depth of minimum 9 mm. Respect the perpendicularity of the
hole axis with respect to the bearing housing

2. Fhat face the contact surface of the sensor to a depth of maximum 1 mm. For RST sensor use

a drill mill of minimum 13 mm diameter. For ACC130, use a drill mill of minimum 26 mm

diameter,

Tap hole for M6 to a depth of minimum 6 mm

Clean the hole with compreed air. Carefully remove cutting oil with solvent if necessary

Apply the adhesive ifecessaryon the thread of the stug

For RST, deposit a thin layer of silicon grease or acoustic coupling foil on the sensor seat

surface

7. Tighten the sensor with a torque wrench to the recommended torque of 10 Nm

8. Clamp the cable on the machinery close to the sensor

o gk w

The dimensions are summized in the following drawing
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//

Sensor A B C D E E
RSIT |>@125mm|>@8mm|>@6mm|<1mm|@5mm | Mxl
Acc 130 | = @ 25,5 mm i " " " W

s

\

Figure B: Dimensions for sensor mounting

3.Display

/
/‘/ . //
~

Figure29: Display
The Online4US integrates @ ¢€80x480px resistive touchscreen color LCD for Human Machine
Interface (HMI) controlFor more information concerning the HMI seert 2.
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