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Infrared Thermographic Diagnosis Mechanism for Fault Detection of Ball
Bearing under Dynamic Loading Conditions
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Abstract Fault detection for dynamic loading conditions of rotational machineries was considered from the
contactless, non-destructive infrared thermographic method, rather than the traditional diagnosis method. In this
paper, by applying a rotating deep-grooved ball bearing, passive thermographic experiment was performed as an
alternative way proceeding the traditional fault monitoring. In addition, the thermographic experiments were
compared with the vibration spectrum analysis to evaluate the efficiency of the propesed method. Based on the
results, it was concluded the temperature characteristics of the ball bearing under dynamic loading conditions were
analyzed thoroughly.
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Fig. 1 Schematic diagram of deep groove ball
bearing
Table 1 Standards of B6304 [unit : mm]
Bearing | Outer Dia. | Inside Dia. Ball Ball
Name (D) (d) Diameter | Number
B6304 52 20 7.90 7

Fig. 2 Rotation laboratory device

Fig. 3 Circular weight

Fig. 4 The frequency diagnostic test
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Table 2 Sound pressure data of B6304 funit : dB]

B | e | s | | 0
1000 rpm 109.1 109.8 112.1 107.3 114.4 114.6 112.5 |. 1134
2000 rpm 112.1 113.6 113.8 1139 114.6 113.9 113.9 1145
3000 rpm 113.5 113.6 114 113.7 114.3 114 114.3 113.9
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Fig. 5 The results of the frequency diagnosis (B6304)
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Table 3 Maximum temperature data of B6304 [unit:C]

B6304 y
, 0 kg
23.51 Rk X
27.93 34.93 35.49 39.88 29.04 35.79 36.75 41.22
39.08 42.58 44.55 46.99 39.36 44.08 45.67 50.73
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Fig. 6 Infrared thermographic image of B6304
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Fig. 7 Rising pattern of temperature under the loading

conditions
e 71EY ANAEE, 149 28 A9y
9 Fupg BAYos A% folHE rFon
A 934 JIHeE AT dolgy AFA
S Hzgeza AL Fola, V&Y TF
Ago) 93 Y AdoME & & v FE
2 Hod d3d 7IHE B3 39 ¢ doe

AEAFS BdFoh Table 3 2 Fig 63 Fig. 790

N mole AAY AgH A 7

e °1&%

Aebiies 23 49, 7% VA9 44 8l

o] HlHZE Ao Wyoz
28 e oE

HAIZE 2% 49408 BAW 4

2

o

>

AR

£
r

2
o
2 0 gE
L
%

>

lo Ho x
i
o
fo,
2 o
o
2,

i
-
N2

2
% ool Jo
P
N
[s0
-
9

_Ql -
OSE, OE 22
2o

—
o
fr
=

E
£ o 32 Nt op

AN
I
N
o
o &
ir
v
(e f‘}o

2
Rowoc
o Hr H

Az

2

~

o2

Wolds #8f 4%
exEqe W 5



138 MAF, &8, AFA, TFR, HdH

oA dolgE £ AFHLS F9F 4 YAk
AEAHOE, HAH G 7IHE ol 8% Y
92 HHF, vige 4 UpoEx gF
14E, IJAAANY 7AFY 23 dAUE
53 2elztM(condition monitoring), 2%
ZP(abnormal diagnosis) AAIZF 2UE
£ go]E zolt},

2

M
(i

A
~

o_‘)_’, X'E

o]

9

o o A

Y

27

o] E=EL 20104% AR(IEFHIVIER)
AP FZATAGY A YPg wol £33 A
79 (No. 2010-0023353)."

ne#

2]

{11 J. Kim and D. yang, "Thermo-analysis of

machining center main-axis thermo-

displacement for infrared rays thermo-image

camera," Proceedings of the Korean Society of

(2]

B3l

(4]

(5]

Machine Tool Engineers Conference, pp. 125-
130 (2001)

R. A. Collacott,, Mechanical Fault Diagnosis
and Condition Monitoring, Chapman and Hall,
London (1977)

A. E. Elsayed, "Knowledge based systems for
machinery  fault IMAC,
pp. 1230-128 (1988)

J. Woon, 8. Kim, J. Yoo and J. Lee, "A
study on the automatic diagnosis system of

diagnosis,"  6th

ball bearings for rotating machinery,” Journal

of the Korean Society of Mechanical
Engineers, Vol. 19, No. 8, pp. 1787-1798
(1995)

D. Kim, H. Yun, S. Yang, W. Kim and D.
Hong, "Fault diagnosis of ball bearing within
rotational  machines using the infrared
thermography method," Journal of the Korean
Society for Nondestructive Testing, Vol. 30,

No. 6, pp. 570-575 (2010)



