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TYPICAL MACHINE
CONDITION PATTERN ™

Breakdown ——»*

/
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o

/ Second alarm
Planned repair effected —»§ (shutdown) leve!
in permanent mo-
nitoring systems

First alarm (warn-

Worsening of Machine Condition
Measured by Representative Parameter

Interval between con-
dition checks with on-
condition maintenance

i
. |
lew or _ » ing) level in perm-
newly-repaired n fault JI‘ _i —r* anent monitoring
machine and predicts date of ulnmaxe failure I | systems
. Initial fault indication pob
! Running-in and tentative diagnosis [ i o
period I | | | ]
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|‘_—" |_Date of time-based maintenance. Part Time —>

replacement is usuaily scheduled a
long time before the actual need.
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Method identification
Major component of the vibration is at approximately. 4

shaft speed
Tooth contact frequency predominates
Major components at ball/roller speeds
Largest component of the vibration is at 2 Xshaft speed
Major component of the vibration is at shaft speed

Bursts of vibration/noise with a frequency equal to shaft
speed

Cavitation in pump : vibration disappears as pump flow is
reduced

Vibration at harmonics of speed corresponding to flow
pulsation frequency :e.g. 2 Xspeed for double-acting
cylinder :

Blade passage frequency predominates

Major component at shaft critical speed and not at
1 Xshaft speed or harmonics

Components at -k, %, 14and 1% of shaft speed are present
along with a large shaft speed component
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Oil sample inlet (from pump)
Magnet assembly

Ferrogram substrate

Controlled oil flow
Magnetic poles
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1 Free metal particles Hydrodynamic lubrication with negligible
> Hum wear rate
2 Free metal particles Mild-wear type, low wear rate
> 15 um
3 Free metal particles Mild-wear type, high wear rate
> 150 xm
4 Red oxide e-Fe,0, Surface oxidized and grooved
individual or clustered
5 Black oxide y-Fe,0,, Heavy wear, surface oxidized and deeply
Fe;0,, and FeO grooved
6 Large metal particles Severe wear, catastrophic smearing and
(up to 1lmm) ploughing of surfaces
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