CBM Journey

From SIGNAL to INFORMATION

Explaining the Process of Transforming the Machine Voice to
Information for the use of Maintenance and Production teams.
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if > self.twf.freq/2.
newmaxfreq = self.twf.freq/2.¢
.warning('Requested maximum frequency {0} too high,
'to {1} (half the sampling frequency).'.
= newmaxfreq
= int((nlines)xself.twf.freq/ )
> self.twf. :
= self.twf.
newnlines = int( % /self.twf.freq)
.warning('Requested number of lines {0} too large, setting

'to {1} (maximum possible).'.f (nlines, newnli

nlines = newnlines
if offset < 0 or offset+ > self.twf. :
.warning('Requested offset {0} too large, setting to {1} '
'"(maximum possible).'. ! (off , self.twf.
offset = self.twf. -
if overlap is not None:
# ] , 1g 1 U

if overlap < 0.0 or overlap >=
.warning('Requested overlap {0} should be between 0 ap
' 1, setting to @ (no averaging).'.

overlap =
elif 2x -int(overlapx ) > self.twf.
noverlap = 2x - self.twf.
if noverlap >= self.twf.
newoverlap =
.warning('Requested overlap {0} too small
'@ (no averaging).'.f (ovg
else:
newoverlap = 1.0%xnoverlap/
assert(2x —int(newoverlapx
.warning('Requested overlzs

|{1}.|.

The CM platform processes the Signal
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ning('Reque @ of

= self. .
lap is not None:

eraging).

erlapx
- self.
>= self.
woverlap
.war

assert (2%

CM Specialist reviews Trends of the computed Parameters



38.12 Hz | 2287.5cpm

FTF - Cage | 15.66 X

BSF - Ball Spin | 2 X
BPFO - Outerring | 0.76 X
BPFI - Inner Ring | 0.62 X
REDF - 2xBSF | 1 X

76.25 Hz

FTF

Hz | 150cpm BSF

—_— BPFO - Ou

BPFI - Inn

—_—_______ RELC
FTF - Cage | 1.02 X
' - Ball Spin | 0.13 X
- Outerring | 0.05 X
Inner Ring | 0.04 X
F-2xBSF | 0.06 X

Analyzing Velocity, Acceleration and Enveloping spectra



Using advance tools
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BPFI - Inner Ring | 0.62 X
2 1X

Hz | 150cpm

TF - Cage | 1.02 X
- Ball Spin | 0.13 X
Outer ring | 0.05 X
nner Ring | 0. (
- - 2xBSF | 0.06 X
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.warning('R

= self.twf.
erlap is not None:

if overlap < 0.0 or

.warning(
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.warn

else:
newoverlap =
assert(2x

ximum frequency A

1} (half the

q
elf.twf.freq/

of lin

nlaximum possible).'.fo

> self.twf.

@ - 0} too

ing

.0xnoverlag
—-int(new

.warning("'

high,
' i

je, setting to {1}
, self.twf.
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Raised Velocity trend. Be

Raised 2X and 5X. Visual Ins

Raised Velocity trend.

Raised Velocity overall va Overhaul mac
Raised 1X.
One point is not collected
Raising Velocity trend.
Only two points are collec

Raised 3X in Velocity.

DI OISO NG TU-TO A
BPFI - Inner Ring | 0.62 X
EDF - 2xBSF | 1

N‘W"“ﬂ}ﬁﬁ o it

- Ball Spin | 0 13X
Outer ring | 0.05 X

- - 2xBSF | 0.06 X

Document the discOvVered faults,
and give recommendations “
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Analysed by

ATTENTION CBM Dreamer

il
CM Status CMMS ID

ATTENTION 3000206331 ﬂ[—i

NISSION - ACCEPTABLE 3000567644

ATTENTION 3000206332

Component Fault Sev Recommended Act

2d Raised Velocity trend. Be:

m frequency {0} too high,
i i A !"" . NDE sampling frequency).'.
Raised 2X and 5X. Visual Ins AGT4ANDEH ,

)
Raised Velocity trend. Plan for repla

large tting
(nlines, newnli

Raised Velocity overall va Overhaul mat

ge, setting to {1} '
, self.twf.

Raised 1X.@

One point is not collected

Raising Velocity trend.

Only two points are collec

Raised 3X in Velocity.

EL MOTOR UNKNOWN - no Plan for replacem
changes - Raised NnaHupanTe ger
Velocity trend. peMoHT Ha E[l.
Bearing defect
frequencies in sE
spectrum.

—o.net tPlot | rpm: 333.0 | daia.
90
105

AGT 4 NDE BRG 1 | Broken component -
Raised 2X and 5X.
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2 X
- Ball Spin | 0.13 X
Outer ring | 0.05 X
nner Ring | 0.04 X
- - 2xBSF | 0.06 X

Planing the maintenMte activities,
based on the recommendations



Using

Analysed by

recommendations ]
to Act on Time .

CMMS ID

ATTENTION 3000206331

IISSION - ACCEPTABLE 3000567644

ATTENTION 30002G@332

Component Recommended Ac|

EL MOTOR UNKNOWN - no Plan for replacen
changes - Raised MnaHupainTe ae
Velocity trend. peMoHT Ha E[l,
Bearing defect
frequencies in sE
specti

AGT 4 NDE BRG 1 | Broken component -
Raised 2X and 5X.

Raised Velocity trend. Be:

Raised 2X and 5X. Visual Ins

Raised Velocity trend. Plan for repla

Raised Velocity overall va Overhaul mac
Raised 1X.
One point is not collected
Raising Velocity trend.
Only two points are collec

Raised 3X in Velocity.

Documenting
faults and
recommendations
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Using customized
advance tools

Hz | 150cpm

F ag 2
- Ball Spin | 0.13 X
Outer ring | 0.05 X

er Ring | 0.04
- - 2xBSF | 0.06 X

Spectra analyses

38.12 Hz | 2287.5cpm

FTF - Cage | 15.66 X
BSF - Ball S 2

BPFO - Outer ring | 0.76 X

BPFI - Inner Ring | 0.62 X
RED 2XBS 1

FTF

BPFO - Ol
BPFI - Inr

Technology:
Simplicity &

Signal

transfer

> self.tw
self.
ning('R

1ewmax freq
(nlines)xself.

nline newnlines
or
ning('R

= self.
erlap is not None:

assert(

Digitization and

Signal
processing
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(nlines,

-int(

arning ('

Vs
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Trends analyses



THOUGRHIS

* The CBM Journey starts with data collection.

e The technology should simplity instead ot complicating the
orocess. The technology only transtorms the signal to data.

* The data analysis is a complicated process, and it is the core of
transtformation from data to information.

* |fthe Maintenance team is not going to use the CBM
Information, don’t waste your money for CM technology.



