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Predictive Maintenance(Condition — based Maint.)



Types of Maintenance

Repair it when it fails

Maintenance at regular
Intervals

Problem detected before
predicted failure.

Maintenance planned
ahead

Cost

Time
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Oil Analysis e, 3051 &
Vibration Analysis wtus) ju 2
Thermography Analysis  c,- ju 2

NDT Analysis s i 2
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Sound AnalysIS .l @

Visual Inspection .- b @
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(CONDITION MONITORING)

» Detection of a developing fault
> Trending of the fault

» Qperate the machine up to but
before failure

.................................................................. Fallur
Danger Trending
Machine
condition
. Fault
: - before failure
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(Purpose Vibration Meter
(Vibration Analyzer) «lstes, ;07 o&iwss -Y
(Tape Recorder) zlsl suus s -

( Strobe scope ) :l»-f
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Parameters for =y .t oL, slayml,l
Machine Evaluation

(Mechanical Vibration)  ssseolsls, o
(Sound) ..
( Temperature ) .. =

( Oil Condition )  .ig) cuncy W
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Types of Monitoring

Fault Oilanal. Acou. Vibr. Temp. Strobo.
Unbalance 1

Misalignment

Rolling Bearing X
Sliding Bearing X
Gears X
Resonance

Cavitations

Bent Shaft

Elect. Unbalance

Oil Whirl 0)
Faulty Belts

Oil contam./wear rate 1

Lack of Lubrication X X X X

“1“ = Well suited “ 0 “ = Not well suited
“x “ = Average = Not possible

X X x X X
X P P b X PP PP
X

1] 13
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Defining The problem )
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the Diagnosis )
( verify the Diagnosis ) ez sl
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( Machine Condition Evaluation )

( Vibration Records ) ctsls, sl ssls cs ®

( Sectional Drawings )  «.s @
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( Machine Repairing History )
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( Vendor Recommendations )

( Process Parameters ) suuls b ol @

( Process Log Sheets ) s, s, ol @
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Talking with Operator )
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T = Period of Waveform

f = Freguency = 1/T

Displacement = Distance from a to ¢ = peak-to-pezak
Max Velocity occurs at poinets O and b

Max acceleration occurs at points a and c.

Harmonic Motion.

PAC~=-~T 3D
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(Displacement) st &
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(Acceleration) ol
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V = X' = AW cos(WT+ ¢) ey
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/3 OCTAVE ANALYSIS OF A SOFT MOUNTED
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vibration displacement

vibration velocity

vibration acceleration

Vol —>

0.63
0,25
0,10
0.0&

m—s'%—
Lo
186
0.63
0,25
0,10

12,5 25 50 100 200 L00 800 1600 3200 6400 Hz
Frequenz S
Undervaluation of high frequencies

12,5 25 50 100 200 L0o 800 1600 3200 bBLOO Hz
5 Frequenz  ————
Correct valuation of all frequencies

12.5 25 50 100 200 Loa 800 1600 3200 BLOO Hz
Frequenz ———

llndervaluation of low frequencies
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(Eddy Current Pick-UP) _is8 o> clo Gl -)

(Non — Contact) _uls .«

( Displacement ) _
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Pick-Up)
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( Plezoelectric ) < :s1g50-Y
(Contact ) .. «

( Velocity ) cs,s »
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Frequency I

Eddy Current I

Electrodynamics I
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( Inductive Sensors ) _ i,
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A Portable Vibration Analyzer in Industrial Environments

Temperature

Humidity
Water

B0, o Dust

Shock
Vibration

Oil
Dirt

Display
IHlumination
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( Axial Vibration ) s olslss, -
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( Horizontal ) _asi.
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( Machine Classification & Measuring Frequency )
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( Fault Diagnosis ) o e
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Correction )



dition Maintenance

Start

A 4

Reference
Creation

A 4

Regular
No Measurements

MMachine Vibrati
o ibration
P& § .Fault , «——— Troubleshooting

: Diagnosis Chart

Drawings
L F :
Fault
Correction




Fault Vibration Analysis

B Unbalance ( ,.¥ut)

B Misalignment ( ot )

B Bent Shaft ( cets st )

B Shaft Crack ( cels,s.s;)

B Eccentricity (cyse; 2

®» Mechanical LOOSEeNess ( ssiss sl i)

B Journal Bearing Faults( Ju,s bbbl was)

® Rolling Element Bearing Faults ( sit oL st 565k g )
B Rotor Rub ( g, ik )

B Cavitations ( gewtss)

B Electrical Motor Problems (. :1 sl e eiis )
B Gear Faults ( tsss g s )

B Resonance (_.ts;,)

B Oil Whirl ( 25 wks j22 )



Fault Detection




( Faults Detected Chart ) Cge obs, o)l
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General Faults Special Faults

L
Unbalance

) Lo 51 Syma 45 -
Damaged Belt or Chain
Drive

d€ gy (gl gl el U
Reciprocating Unbalance

Sr97a pb yud
Misalignment

olace!

b suis ol b o BLL ol S g
Damaged Gears Damaged Bearing Electrical Faults Turbulence
e S iy slogys Crgmlingls’
Resonance Mechanical Looseness Hydraulic Forces Cavitations
oe9y pled

Oil Film Whirl
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( Causes of Unbalance )

(Non uniform Density of Material) s> 145 s -\
( Porosity in Casting ) cuds 8 ase, culae-Y
( Manufacturing Tolerance ) oujls Luls-v
( Gain Or LOSS wldes bulys ys e oo o5 b 4l -¥

of Material During Operation )
S50 bl BUL psd Jae ¢ wlpnesl plail - 0

Maintenance Actions Like : Changing Bearings Or
Clearing



( Changing Bolts ) W zy juss-#
( Machining ) &,5 sl -Y

(Loose Material Syl @ ayz 3T =S -A
Moving around,Like Water in Cavities )

(Keys) k-4
( Coupling ) KubLss-y.

38 51 ohes prr @395 69 S 6z 8 -) )
( Anything Else
That Affects the Rotational Mass Distribution )
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