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An Experimental Study on the Wear and Vibrational
Characteristics Resulted from Rotordynamics
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Abstract - Condition monitoring plays a vital role since it sustains the reliable
operation of industrial plant and machinery in the pursuit of economic whole life
operation. In order to achieve this goal, it is needed to monitor various parameters of
mechanical system such as vibration, wear, temperature, and etc., and finally to
diagnosis the root causes of any possible abnormal machine condition. In this work,
we constructed a rotor system where various types of functional machine failures
occurred frequently in industry were induced. Characteristics of the machine failure
were monitored simultaneously by the on-line measurement of vibration, wear and
temperature. Result showed that these parameters responded differently to the induced
functional machine failure. The availability of each parameter on effective condition
monitoring was discussed in this work.
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Fig. 1. Integrated condition monitoring simulator.

44



]

nx
ot

YAAE AN e
29 ohje &4 2L AL
(Me1d, NY, 719 )Y ohE A &=
ANZeR EAYoTA, A2 AW
2 9 e A9 AUE A9 & Y= A
Astgrh. 7% 59 A Aved Suhe,
H3 HA57H 3sopme HEF7Ish R )
oz FHE F&7lol s Hoh 13800pm7
A Aol sbsstm, WE7| R slelwast &
of BAE 9FE Fol7) Aol #A AEY
22 %g A@sUch & 4% 17mm3) 7)
ATFEE BLBEMIC) AAE AL
2AAEAAS A JALs BRE §
wol AQ volgol osf Fo] AAHEE
Ho gom, Aduelge 35 AL A%
S9th 8% $3E A%t FAF A
& g2 Aguoel Aold Ao

do mp e e

Table 1. Measurement parameters

1. Oil Reservoir
21 ’ 2. Stop valve
i 3. Hydraulic Pump
4. Urethane hose
5. Eleciric Motor
6. Pressure Gauge
7. Gauge isolator
8 Solencid Valve
9 Relief Valve
10. Flow Control Valve

A e EEE TR ST

t
I
]
[
i
i 11. Flow meter
t
< 12. Fan Cooler
.}' 13, Sight Glass

) 14, Manifold block

)1 1S. Filler Breather

16. Urethane hose

’—‘@ t7. Urethane hose

e 18, Temperature Sensor

12 19. Manifold Block
20. Stop valve
21. Test Specimen

1 20 2 Accumator

ol

Fig. 2. Oil supply flow circuit.
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[ 1: location of sensor in Fig. 1

Measurement
Specification
Wear Vibration Temperature
Inductance motor SHP ,
Motor Acceleration
Max RPM : 3450
. . Wear index Acceleration [A] Temperature
Gear Box Gear ratio 1:1 Helical Gear
(OMD) (Accelerometer) (Thermocouple)
. Material = brass, Wear index(J,M] Displacement X,Y[B.E] Temperature [F]]
Journal Bearing
I/d=1 d=17mm (OMD) (Gap sensor) (Thermocouple)
Seal Material = brass, Wear index [K] Displacement XY {C] Temperature  {G]
ea
I/d=1 d={7mm (OMD) (Gap sensor) (Thermocouple)
. . Material = brass, Wear index [L] Displacement X,Y [D] Temperature  [H]
Loading bearing
I/d=1.43 d=17Tmm (OMD) (Gap sensor) (Thermocouple)
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Fig. 3. Block diagram of data acquisition

and processing system.
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Table 2. Conditions of simulation test

Parameter
Shaft  Oil flow
) Load Remarks
RPM  (ml/min)
Test
Static Load 1900 02 5, 10kgf (Loading device) Shaft Knurling
Dynamic Load 2200 0.2 13, 27g Unbalance (Weight) Shaft Knurling
Contaminant ACMTD
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Fig. 4. Schematic view of test apparatus.

Fig. 5. Shaft machined with knurling.
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Fig. 6. Trend analysis of (a) wear, (b)
vibration and (c) temperature tested under
the static loading.
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