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Abstract

High speed decanter centrifuge in the application of sludge thickening and dewatering
should be carefully maintained for operating smoothly and efficiently. Especially the
daily check of degradation of consumable parts and the magnitude of unbalance are
required. Authors have researched on the diagnostic system for breakdown of decanter
centrifuge, which can lead to save cost and to prevent from troubles for maintenance.
This papers reports the outline and function of the system and analysis results of the
successful demonstration test by applying on the commercial decanter centrifuge
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Amplitude of Vibration
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Fig.1  Schematic of Centrifugal Machine
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Fig.2  Concept of FFT analysis
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Tab.1 Representative specific frequency

Abnormal Point Appearance Specific Frequency (Hz)
Unbalance fo (=Rotating Speed of Rotor / 60)
Rotor Curve of Shaft £, 26, 3, e
Misalignment fo, 2o, 30,
Injured Inner Ring fa=2Z/2 (1+dDcosc ) fo
Bearing
Injured Outer Ring four=Z/2 (1-d/D cos & ) fy
fou = 2/2 (1(d/D cos o V) £
Injured Ball
Gear Abnormal Gear Z+fy, (Z=number of tooth)
Whole Backlash or Looseness fon (n=1,23,"+-)

f.: Frequency:
d: Diameter of Ball
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D: Pitch circle diameter of Bearing  Z: Ball number of Bearing
« ‘Contact angle of Ball
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—#—  Vibration Volume of Feed Side Bearing
—{— Vibration Volume of Gear Side Bearing

Weight Position: Feed Side

Weight Position: Gear Part
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Fig.3 Change of vibration volumes by Gear Side
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<Normal Bearing>

<Injured Bearing>
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Fig.4 Relationship of wave form by bearing damage and FFT
Tab.2 Data of vibration volumes which bearing is Injured
g::a:::z Direction | Specific Frequency Large Injury (nner Ring) Small (inner Ring) Iniury (outer Ring)
VEL ACC ENV VEL ACC ENV VEL ACC ENV
O/A (ENV: PEAK) 41 18 332 19 12 3138 22 12 32.9
fo (46.5 Hz) 36 * 29 20 22 331 18 22 28
vV [fin (20442 Hz) ftosaz 1 w3 200 ¢ 15 1.1 18.3
fout (217.08 Hz) 04 07 85 § 03 F 05
fball(300.53 Hz) 18 06 120 06 02 93
O/A (ENV: PEAK) 55 17 6.1 18 08 77
. fo (46.5 Hz) 55 7.2 2.1 3s 15
Goar Sidel W |fin (204.02 Ho) ; 23 04 .
& fout (217.08 Hz)
fball (300.53 Hz)
O/A (ENV: PEAK)
fo (46.5 Hz)
A |fin (204.42 H2)
fout (217.08 Hz)
fball (30053 Hz)
NV: PEAK ;
fo (48.5 Hz) 0.1
vV |fin (294.42 H2) 08
fout (217.08 Hz) 27
foall (300,53 Hz) 05
O/A (ENV: PEAK) 08
. fo (46.5 Hz) 0.1
Food Sidel  H fin (29442 H2) 02
ng fout (217.08 Hz) 05
foall (300.53 Hz) 02
O/A (ENV: PEAK) 12
fo (46.5 Hz) 0.1
A Ifin (294.42 Hz) 19
fout (217.08 Hz) 47
fball (300.53 Hz) 08

*Datsa indicate to magnification of changing non-injured vibration into injured vibration.
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Change of long-term vibration Values
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Tab.3 Comparison of Before and After
R i Type A (about Type B (about Type C (about Type D {about Type D (about
Meaning |Measurein 25,000hr) 24,000hr) 10,400hr) 28,000hr) 15,000hr)
Target g Position V]IH] AJV]IA]A]JV]IH]AIVIAR]IALV]IH]A
fo A Ay [0] X X X X X X A [0) [0) Q Q X
Gear Sideh- A 4L P (o] P Q X X 1% A e} A o1 © Q
Main fout || x X X X X X A A X Y Q A Q [e) A
Bearing foall || x X X Q.10 x X x A Q x oL O 1 O.1.0
Vel fo Q Q Q X X A Q. Q X A Q Q Q A A
Feed Side-10 ) A Q. Q X Q A A X oy Q A Q Q ©
fout f % x X A A X A A A A A (o] 0l1.0 Q.
foall | _Q X (o] © Q o Q A X Q JaN O_ ==8 Q Q
fin X — x X X x 3 X A A A i X X
Gonveyor Gear Side| fout X - X X X X Jay X A X X x @) X A
Bearing foall X — X X X A X A X A Pay X O X X
(ENV) i X =10 X X X A A A1AT AT A 0.1 0
Feed Side] fout X — X X X X A A @) A A X x o)
| fhall X - 8 X X X .y A A A X [e) X Q
Trust fin I x - x T O] AT A X X x TOTOTOo x T A
Bearing |Feed Side| fout x — @) X X A A A X X A Q A @] Jay
(ENV) foall J| x — [e) X A A A X A X O Q A X (o)
Judgement Basis: ~Jadgement Values =(After vibration volumes)/(Before vibration volumes,

“Jadgement Values” < 1 — x
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Tab.4  Judgement Basis
. Judgement Basics
M;::i:i::z ftems Caution Level| Danger Level Values are common
Value “n” | Value “m” { mapnification for
i Bearing Box VEL O/A (3) . .
ain ACC O/A (3) concentration machine and
Bearing Unbalance VEL fo ( 4(8) . : ;
Box Rator Curve of shaft / Misalignment | VEL 2fo, 3fo ( 4(68) de-watering machu{c. But
(Feed and Back Lash or Looseness | VEL | 1/2fo, 1/3f0 ( 4(6) values of parenthesis indicate
Gear Main Bearing njured ENV { fin, fout, fball 10 0 : .
Side) [Conveyor Bearin njured ENV{ fin, fout, fball 5 for de-watering machine.
Thrust Bearing njured ENV | fin, fout, fball 5 Values are non-parenthesis
Bearing Box VEL O/A 23 5 indicate f .
MainTran ACC O/A P16) ; or ation
sition . " Unbalance VEL fo ( 4(6) machine.
Bearing M"'"BI'_';’F“"""" Curve of shaft / Misalignment | VEL 2o, 3fo (3) 4(6)
Box (non-—| g Back Lash or Looseness VEL | 1/2fo, 1/3fo (3) 4(6)
drive and M;'" Tranaition Injured ENV | fin, fout, fball 10 30
earing Box
Gear Unit . VEL O/A (3) 5
Transition Bearing Box ACC 0/A (3) 8
Bearing Gear Unit Unbalance VEL fo (3) 4(8)
Box (N-D Transition Curve of shaft / Misalignment | VEL 2fo, 3fo (3) 4(6)
and D Bearing Box Back Lash or Looseness VEL | 1/2fo, 1/3fo 2(3) 4(6)
Side) Injured ENV | fin, fout, fball 10 30
[Diférenc Bearing Box VEL O/A 23) 5
e Speed 8 ACC 0/A A3 6
- :‘::_:;n Unbalance VEL fo 23) 4(6)
T 1oN|Diffarence Speed Y
Bearing | Motor Transition ] C4"v® of shaft / Misalignment | VEL 2fo, 3fo 2(3) 4(8)
Box ‘(’ND-D Back Lash or Looseness | VEL | 1/2fo, 1/3fo 2A3) 4(8)
?“) Bearing Box Injured ENV | fin, fout, fball 10 30
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77 100m3/h) TV, FEILE LB (AFRRES
80m3/h) PRIERERTH 5,
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