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ABSTRACT

With the growing shift from viewing facilities as consumables to managing them as valuable assets,

advancements in facility

importance. Bearings, which are extensively used across industries,

status monitoring and diagnostic technologies have gained significant

serve as critical components in

rotating machinery. They play a vital role in securing the shaft in various rotating machines and

minimizing friction between the shaft and the machine. As a result, bearing defects directly affect

the efficiency and safety of equipment. Accurate monitoring and management of bearing conditions

are essential for enhancing facility productivity and reducing maintenance costs. To address this, the

present study developed a dedicated Condition Index specifically designed to detect defects in ball

bearings, which are fundamental components of rotating equipment.
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Fig. 1 Experiment model
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Table 1 Bearing information

B Number of Rolllpg element .Pltch
. diameter diameter
No. rolling element
[mm] [mm]
ER-12K 8 7.9375 33.4872

3/4" and 1" Beating Loader (M-BL-3/4 and M-BL-1)

< Investigate bearing radial loading effects.

< Enhance the spectral amplitude of system.

% The kit consists of one 3/4” or 1" bore loader weighting 11lb
(5kg) and two clamp collars.

% Requires MR- SCK -3/4 or Requires MR-BSK-1

Fig. 2 Bearing lodaer information

Table 2 Experiment case and condition

Operating | Measurement | Sampling

Ball fault

Case speed time rate

[r/min] [s] [Hz]

1 Normal

2 | Outer race fault

3 | Inner race fault 1200 60 8192
1800

4

5

Combination fault
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Fig. 3 Experiment data(time wave form)

Trans. Korean Soc. Noise Vib. Eng., 35(1) : 79~87, 2025 | 81



Ye-Jun Eom et al.; Development of Condition Index for Ball Bearing Fault Detection

3.2 AlZF HY(Time Domain)
FH AE N FGo A wolE A
Az AE GGl Ao AsA = 0431 7
ojzIt}. Fig. 5% Wlo|® A& HEs7] %f& AE
A S UeEbd 2FoR, WA, dlselA e
2~ e E A&ate] AT g9 s F
=3t A3 s AAS o] % xgd EAS

A

&= H
ol Asel w2 e, xR WAE 37} 3

b
tlo o

OulerFau ItFFT 3

o

< ey [IE%) S )
. x = %= E3 =
< o I'o o o |o
= | | | L | [
E o o o o o
‘@ | @ | m | @ | m o
T 005 | | | |
z | | |
g I | ‘
) |
a |.|‘| | |‘ Ll \1.|I||JH|\||IH J|.
50 100 150 200 250 300 400
Frequency [Hz]
(a) Outer race fault
\nnerFau\t FFTS
o = T Ty T
™ [ | X | X
B o T T
= | | o | oo
E @ |@ | @
@
T 005 | | |
z | | |
é” | \ |
' Ll
o I I dod iJJl ) u‘ Lol Ml
0

150 200 250 300 350 400
Frequency [Hz]

(b) Inner race fault

BaHFaLIIl FFT3

Magnitude [mfsz]

50 100 150 200 250 300 350 400
Frequency [Hz]

(c) Ball fault

Commnauon FFT 3

—_ _ _ BRFEx3
— — — — BPEOxS
BSF xB

Magnitude [misz]
=)
=
@

|
ol il “J‘ILIl

100 150 200 250 300 350 400
Frequency [Hz]

(d) Combination fault

Fig. 4 Experiment data(FFT spectrum)
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Fig. 5 Signal processing(time domain)
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4. Condition Index 7H &t
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