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A Study on the Fault Detection of Roller Bearings in the Auto-Transmission
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ABSTRACT

The roller bearings play an important role not only sustain radial or axial load of system, but carry out a rotatory
movement as a various operating conditions. They happen that incipient faults which were caused by excessive load,
manufacturing or assembling process's errors and many other reasons are created. The bearing faults make noise
and vibration by a continuous collision of rotatory components, which can lower the quality and stability of
auto-transmission. Therefore, it is important to detect the early fault as soon as possible. This paper presents a
detecting method for the improvement in quality by developing the program which can be used to analyze and predict
the vibrational characteristics caused by roller bearing faults. We completed development of the inspection system of
vibration by appling the most efficient detecting methods and verified the system's reliahility through experiments.
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Fig.1 The structure of a rolling ball bearing
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Fig.2 The photograph of test needle roller bearing

Table 1 The specification of test needle roller

bearing

Specification Size
Pitch diameter(mm) : d, 20

Width(mm) 20
Roller diameter(mm) : d, 2
Number of balls(e.a) : K 22
Contact angle(degree) : « 0
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Fig.3 The partial cross section of auto-transmission

Fig.4 The photograph of scratch defect on case

inner part
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order = ﬁ}ﬁﬁ (5
where j @ 2% F35+Hz)

Table 2 The characteristic frequencies(order) of
test needle roller bearing

Fault Rotating Speed ratio
. Order
position | (Output shaft/Input shaft)
4 shift | OQuter 0.892 8.8
5 shift race 1.224 12.1
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Fig.5 The experimental equipment for bearing noise

test of the auto-transmission
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Fig.6 The 3-axial accelerometer for bearing vibration

test of in-line system
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Fig.7 The test result by attachment methods of
accelerometer
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Fig.8 The test result of the bearing noise by the
damaged case('A' sample, acceleration)
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Fig.9 The test result of the bearing vibration with
detected cases(order spectrum)
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