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ACOEM MACHINE DEFENDER

TARGET APPLICATION

The ACOEM Machine Defender provides spot
diagnostic on a full rotating asset. It relies on
the 1ISO10816-3 standard and the patented
ACOEM Accurex™ automatic diagnostic to
provide a good understanding of what is the
health status of the machines, which faults
have been detected and how confident is the
system in the presented result, as well as a
first level of maintenance recommendations.

It is particularly relevant for most of the
rotating assets available in the industries such
as electric motors, pumps, fans, centrifugal
compressors, alternators, shafts and rollers,
that can be direct driven, belt/pulley driven, or
gearbox driven, in a speed range of 120 to
12000 RPM.

Full illustrated reports can be edited in pdf on
the spot to be shared via email and social
media, as well as connected to the
Augmented Mechanics Platform at
ai.acoem.com to benefit of more services in
the cloud.

WHAT IS NEEDED

To use the ACOEM Machine Defender
application, you will need:

e The free ACOEM Machine Defender app
must be installed on your mobile device
oniOS (9.3 or sup.) or Android (4.4.2 or
sup.)

e a CAC1008000 wireless sensor with
firmware in version 1.40 or more

¢ a Machine Defender License

Note: an external laser pyrometer could be
used when rotation speed is unknown and
cannot be detected.
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STARTING UP FialE
On your tablet or smartphone:

Start the ACOEM Machine
= Defender app. i# AR ZZHTEFF

Switch on the sensor by pressing
on the ON/OFF Switch of the

w unit. The sensor start up time
“ takes approximately 30 seconds.
BTHARE  EMEEREEEDNE

The sensor is ready to be paired to a
tablet/smartphone when only the blue light
stays put. LTSN - (FEBTHENERER

It is actively connected once the blue light is

flashing. BEATIARMI{E BE=E LUEIE T

HOME SCREEN BUTTONS

o 4
0.

Access the list of existing machines

EANWSIR

Create a new machine

e e g =i

Enter the app settings
ZHeE
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SENSOR CONNECTION

Using the native Wi-Fi settings of your
smartphone / tablet, select the wireless
sensor in the list of Wi-Fi available. The
wireless sensor appears in the list as
“WLS_serialnumber’.

EENERERBWIFIES @ wifiBIRAWLS+F5IS

The Wi-Fi password requested corresponds
to the serial number engraved on the sensor
body. Example: “20148"

wifiBi5 2EREEFSS - 1020148

Once the password is entered, confirm
selection by clicking on “Join anyway”.

wifiZIBARE - BINERLTN "EEs "

The communication is successfully

established once the blue light is flashing on
the sensor. You can then go back to the app,
the sensor icon shall switch automatically to
green in few seconds.

(& REER IR T IS ENREThiE R 4, - WINTIEE
BEIREEFIRIEZE

A Important note

Once connected on the sensor, other Wi-Fi
network access as well as internet will no
longer be accessible. You must disconnect
from the sensor to retrieve your network
connection.

ENEEERER - HitwifiESERESEN
i %iﬁ?ﬁﬂ%ﬂﬁﬁimﬂﬁﬁﬁﬁjﬁlﬁt
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SENSOR INFORMATION f&RIZRER A S G il
The sensor status is displayed in different
screens of the app as follows:
RE L EEENEREER E Battery level EBithEB R {FR
/a/ No sensor connected 0] Serial number with app
. (LRI RIEE association RF5IS
ﬁ Sensor License invalid
e &R ERT SRME =0 License input field #EEA
= Sensor connected with
Q valid license
(ERI D EE 222 License validity date HAE M
Once connected, the LN i ;
a following sensor information :[E): Fimware version B¢k kR
is available in the settings el
menu:
EIEERER - SRBNERTE
i E R EKE
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CREATE A NEW MACHINE $fi2ig& il

@ To create a new machine,
touch the New Machine icon.
mG Bt E S
Enter the motor’s information (RPM, power,

type of foundation)
MARSE (%iE  ThE . Ef2E )

You must enter all information requested,
which will impact on the set of parameters
and rules applied to perform the ACOEM
Accurex™ automatic diagnostic.
PAIEBMAZER R BFRERNSE - BURIE
BRIZERER

A IMPORTANT WARNING #%&

RPM information is crucial to any vibration
diagnostic and will drastically affect the
diagnostic quality.
RESERDZEPRERVIER - HFTE
MRz RS

Inputting the value written on the nameplate is
usually a good starting point unless your
machine is driven by a VFD.

EmBEERBARENBREHNT N REZETHR

ACOEM Machine Defender can automatically
recognize the RPM in a +/-30RPM range from
the user input. AOEMARIMDIAAED] LS shiR Bl
AR +/-30RPMIRETEE

If you are not sure of the RPM value you are
entering, or the ACOEM Machine Defender

app warns of wrong speed input, it is

recommended to collect this information using

an external laser tachometer for best

accuracy, or getting it from the plant

operations.
MRFREREHENEMDINEREG AKERR
BARMSEENIEMNERELE 86
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Select the transmission typeiEiF{&Eahas Y

Y ou must tell the system if your rotating asset
is direct driven (no transmission), belt/pulley
driven, or gearbox driven. The default settings
is set to direct driven (no transmission
component)

AL R HENER R AVENRE - MEFHE
=) - SERAAIET) B EERIER) ( BIEENERME )

EIRE ¥
an

E & v

In case a transmission is selected, you must
input the speed ratio or the exact output RPM.
EREDERTE - MABAEIEEER Y
i

Enter the transmission properties

The speed ratio OR the output RPM must be
entered. If the speed ratio is known, the

output speed is calculated automatically. If
only the output speed is known, the ratio is
calculated automatically
BEEHREFNLEERBTREP—T2ZE - 5
— T EHIENSA

Yy

203 x | 3045 RPM

£ & v

This information must be accurate as it will

have a direct impact on the diagnostic results

of the components on the output shaft. If you
input wrong information, the diagnostic result
may be incorrect.
E%%%ﬁﬁ?ﬁ%ﬂﬁmﬂimﬂﬁﬁaﬁﬁﬁﬁ%% Fﬁu
HUR M FGAIRE A
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@ Note about gearbox setup

If the speed ratio information is not avaifable
and the output speed is also unknown, it can
be calculated from the gears teeth number
IMRIEELANE LIFERME - TRlEDSE
T E TR

Ratio = Driven Gear Teeth / Drive Gear Teeth
e.g. 30 teeth (output) / 20 teeth (input) = 1.5
(Gt =M aAse i &/ L ahite

8030 ( Maniddy ) /20 ( Ezhid ) =15
For multiple-stage gearboxes, the global
speed ratio is equal to the multiplication of
intermediate speed ratios.

ZRATCFERYEEIECE P EhA e G R
For example with the following setup {5140

e Drive Gear (input): 7 teeth =ahiis : 7
« Intermediate gear: 20 teeth HREJiAEY : 20

o Driven Gear (output): 30 teeth M\zEt5%Y : 30

Ratio = (20/7) » (30/20) = 4.3
&=t= ( 20/7) x (30/20)=4.3

Select the driven component 5 EMENSE

The ACOEM Machine Defender can manage
Pumps (overhung and between bearings),
Fans (overhung and between bearings),
Roller, Shaft, Alternator, Centrifugal
compressor.

ACOEM BYZURRSGRAT LS HEIER | KA,
R, T, SORARRNFIEO/EREIRE

Select the right component accordingly in the
list. It is recommended that even if you only
measure the electric motor, you create the full
asset including the driven component.

TESRPIESIERAGMRE , WSR2 NEAH

RV =EAVESNERY ( TMENRE )
23 82
L BP-RPCRR

E % v
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Edit Machine Name and Picture
MR EEIRAIINER

My Machine

The machine picture will be placed in the
report and also saved to the machine
properties.

REERSMETZHIRSS , ALUREIHERE
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Q? Using a magnetic base can cause
A the sensor to hit strongly the

&= machine when approaching it and

SENSOR MOUNTING #za0ilT affect the sensor measurement

Sensor placement (£ E 28 M E reliability. A!ways slightly mognt
i the sensor as if you were rolfing

The tri-axial vibration sensor must be placed the magnet on the bearing

on the bearing as close as possible to the (R e G R 2 BB R S

load zone to best sense the component SR | LU E A s e

vibration. = KZENRORERINE TR
M BRI EEF AN E MR

Tutorial video 1R{E{ES M
Attention must be paid on

'l-' position and tri axial For more information on sensor mounting
|| orientation of the sensor as it best practices, please check our tutorial video
—ie  must be input into the app. This online: «

| l | _ information is important as it can

i g%%ég;ﬁ%%‘g%gg‘# iy hitps:/iwww. youtube .com/watch?v=a0K3K3T45eM

IS5, IRETERZT 8.10
REhEIRRYIZET L '
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Mounting accessory

It is important to note that the mounting
accessory (part between the sensor and the
machine) will affect the quality of the vibration
measurement. The closer is the sensor to the
machine and the better it will sense the
vibration.

WAGEREYE | TR (1&REEFIN2E = (BEY
=4 ) Brmikahl SRR, EREsE S
T, fRehill S EmAT S,

Several options are available but deliver

different results:

1ERERY LIRS 2 MEITRIHER

e Cementing studs offers the best
performances for all types of defects but
studs needs to be glued prior to the
measurement.

T FRARDEENE | SAGIRMEETREIR T EITRE |,

EENEZA , mENEnE{ a5 E,

Magnetic provides ease of use and a
compromise on how early faults can be
detected.

WIRZE MR T ERE |, AT
EHRREEET

Note that ACOEM Accurex™ requires tri-axial
data and good quality measurement to
provide accurate results. A probe tip is not
compatible with the need of the ACOEM
Machine Defender.
HEETRIRIZI RS E k=R SR R
ATSELAMEIRAERE IS ISR

Az & A i
Q. *hkk kkk khkk XYZ

& xx

Available options for sensor mounting with the ACOEM
Machine Defender

*hk K XYZ
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Ee? Sensor position assignment

&= .
MEASUREMENT /5 Define hf}w the sensor is mounted on the
machine: Horizontally, vertically or axially.

Overall Machine view RE257E PR/ ZR R kT, BE, O

D O

a
-
a

E & w X ‘ @

From the machine view select the bearing you ; ; ;
want to measure to access to the zoomed Attention must be paid on the tri-
view. As the RPM detection is based on the axial orientation of the sensor; it will

motor RPM input, it is strongly recommended affect the diagnostic results!

to start measurements from the Motor Side. Always refer to the X axis dot marked at
IBEeEENE S | ERENSVE, R the base of the sensor.
RSNEF BT | SERERNNEABISTSE  xepsms 2ameEhpting

To enter a measurement screen, select a The X axis must be parallel to the shaft for
point on the machine, the view will be zoomed Horizontal and Vertical direction.
on this point with acoess to different features. FFKEINEESORE | KR ShEs T
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@ ocoen

The X axis must correspond to the vertical
axis of the machine when the sensor is
mounted in axial direction.
LIERESRRRTEHIEAT | XS 25EVEE
BEHHEN R

N." Click on the unzoom button to go
LN back to the overall machine view

R REEAERROIREERE

Measurement point information

Click on the sensor information
()  icon to access to the measurement
point detailed information.

Rz RS EIRUEN RS AT

It is possible to take a picture of the sensor
mounted on the machine, and access to the
values of the vibration velocity with alarm
status according to the 1ISO10816-3 standard.
AL AT N2 EAVERZSEIBE R | FHRIE
1SO10816- 3t EEE AEIREISEREREE
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Start a measurement FH5i15E

defined, the record button to trig

the measurement is accessible
ERBERIE B RMES | BIR =
REHENE

© Once the sensor orientation is

KRR O
Note that the sensor must be connected with

a valid license E to access the record button!

If no sensor is available Z or if the license is
=

not valid ‘:Plé , the record button is not
displayed.

Measurement Progress

During the measurement, the following
information is displayed:
WEdiEF , IF2ERUATER

e  Measurement progress in % F2REIE

e Live alarm status according to the
1S010816-3 standard.
IRIEISO10816- tRERTIREINE

Once a measurement is completed, the point

is displayed with a checkmark @
MR RS |, SRy Elitn
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= The detailed values of the
@Q vibration velocity can be accessed
afterwards clicking on the sensor
information icon

SLERFMEERIFE , ALinEikahE

ERYVHAE
To go on, simply point to the next
measurement point or swipe on the machine
and repeat the measurement process until
you have collected all accessible points.
SEFNUE ST FESUE
BFE BRSPS T SRR

DO

E & O @
RPM auto check

Immediately after the measurement, the RPM
is checked vs. the RPM input during the

setup. If it cannot be found, a warning is
presented to the user.

NS EREFRSEEIMAR , a0REEER
RERNG, NEHIEEER

Note that the RPM of the machine must be in
a range of +/-30RPM of the real rotation
speed.

WEEER NS AR R L3055 R E AN
Motor setup modification

If the RPM is not valid on the motor, click on

the ™ button to open its properties and
change it.

WNREERAL , NMERESBIN S

Note that it will reset all
measurements done on the
machine.

8.15



Transmission properties modification

If the RPM is not valid on the gearbox or on
the driven component, click on the button on

the transmission to edit its properties.
MRFEAY , SENCAERE RS EEEH

Note that this will reset all
A measurements done on the output

shaft  (gearbox and  driven
component). This modification will
not affect the measurements done
on the motor.

RPM incorrect or not found ¥i%- %1531

If the RPM is cannct be found, the ACOEM
Machine Defender app is able to deliver a
limited diagnostic. All defects with direct
relations to the machine true RPM, such as
Unbalance, Misalignment and Structural
Resonance, will not be diagnosed correctly.
Bearing and shocks problems may still be
identified correctly.

NPIRFIFRFEE |, NZEFREESEHEZHE
GIREY. PR SHISSIRERE R | W
T, APREEER SRR IERZI.
LA GBI R ZAT] LATERGIR S,

In this situation, it is highly recommended to
collect the true machine RPM using an

external laser tachometer for best accuracy,

or getting the information from the plant
operations if the machine is connected.
TEXFPEIT | RFERINE ARSI SR
SOsCEOESERIR | LURTSEUERE SRS
IRIFR (NRHREIEEE ) HKRYEE.
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AUTOMATIC DIAGNOSTIC RESULTS
EREZHIER
Once a measurement has
been recorded, a diagnostic
Ce? button is accessible from the
measurement screen, or from
the overall machine view.
MESERYS - g HEERENA &
BEIZHREAR
Measurement completion warning

The more measurement can be taken, the
more accurate can be the system. Itis
proposed to go back to the machine overall
view to continue measurements or confirm the
diagnostic with limited number of points. The

warning is shown only if <80% of the points
have been measured.

NS , Roniam. BNEIE S8
WE | ganlBakAaRn Az, RE
TENEE <80 RN EREE,

RPM warning

The incorrect RPM warning is given
immediately after the measurement. It is also
reminded at the moment of the diagnostic as

it can have a big impact on the diagnostic
accuracy and types of faults managed.

WS ERRHTEREGRES, MIZURThe
IRRER | BN U ERR AP EERRUMIESE
BIF= R AR,

It is proposed to go back to the machine

overall view to make new measurement or
confirm the diagnostic with erroneous RPI. 4
N EIE I e s s e = it

NS IRHEEIRIZIR,
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ACOEM Accurex™ Global Advice

A global advice is given on the machine

health to indicate to the user if an action is
required or not. The results are presented as
follows:

RS SEAIETINREEEFEN | LIS
BFEEHERE ER0T

No action required
R

Machine to be monitored or action
conceivable during next scheduled
shutdown

EEFREGNEETT TR RIS

S

Maintenance action needed as soon
as possible

WIS 2

ACOEM Accurex™ Detailed Diagnostic

X - o
© v @ﬂ?

Unbalance io be comected: inapect of Balance muchine ss s00n &8 poasibls.

B structursi resonance 0 wan

An interactive display of the machine is

provided to the user. Each fault is presented

with:

e Ran Ar Rt R ErR,

B EES -

1. Severity TFERE

2. Confidence level (stars rating)
AFTRKT

3. Location on the machine (interactive
picture with colored bullets)
MBEIEESALRE (TR RPLEBOE )

4. Maintenance recommendation
(expand fault details)

PR ( BHEERENEESR ) 618
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REPORT 2 Wik

From the diagnostic view, a PDF report can
be generated.

Touch the PDF icon to create a
|E1  POF report,
mEPOFEIFOIRIRS

Add information to the report

Pt Dute
S
Wit
vt
Compepre

Information can be added or edited prior to
the report edition, such as:

BITEREERLZ AT RES. | 180

e Site lthe3

e  Machine name i &2R

e  Operator I21EA

e  User comment AAFIFIE

Touch the white fields to edit the information.
mEAsEEREES

Generate and save the PDF report

n Touch the save icon to generate
= and save the PDF report.
ﬁﬂ:ﬁ?’?l&r@ﬂ@#ﬁﬁmﬁﬁ‘*

The PDF report will then be shown using

native pdf reader of the smartphone/tablet, for
further handling. It can be shared using

standard features of the smartphone (email,
social media...)

{FRERIH EFEHPDFEERE B RPOMRES | LA
B —EAE, b‘ILMEﬁHEﬂE‘*‘JﬁEﬁJ%‘E (FBF
B, FERTHRMA.. ) H=Z

It can also easily be accessed afterwards
from the machine list (see next chapter)

ZEAILATEN 3R IR AT 8.19
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MACHINE LIST #2851k

From the home screen of the

ACOEM Machine Defender app,

L click on the machine list icon to

access existing machines.
TERSRY R LA 887z=mT
LABRIERFE SN S

For machines which have not been connected

to the ACOEM Augmented Mechanics

Platform, the information available for each

machine is the following:

M EREER A RTarlEas . SeY=E0

BIREENT

1. Machine name iR &E#}

Creation date GlJE2FHE

ACOEM Accurex™ global advice
ACOEM Accurex 25 2Ym =1,

Touch a line for more details: S357|FEESEHED

4. Machine Picture iZ&EEH
5. Setup info (motor RPM, power and
foundation type)

SHisE (BEER , SHERTE )

2.
3.

6. Quick access to the report previously
edited
ez R &R S

7. Delete the machine R &30

OO0,
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APP SETTINGS i8S

User Manual

Download the latest user manual

online. 7E£8 TR mRFFRVIRIEEM

Note: as an infernet access is required, you
must not be connected to the sensor to
download the user manual

15 BTREHDINE | BRRERTERES
LATERRPFER

Measurement unit 5 e8(7
.. Select mm mode or inch mode.
R mmekE TR AR
This user settings impacts on:

The vibration velocity unit displayed (mm/s or
inch/s), the power unit displayed (kW or hp),
and the date format.

ZINESR BRI

SERIREHRERA ( mm/sakinch/s ) . Thagep
iz { kWakhp ) FOEHAEC.

Language (5=t

Select the language in which will be
displayed the ACOEM Accurex™
maintenance recommendations

MRS RGRIREIE S

8.25
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