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The cage of a tapered roller bearing keeps the gap between the rollers, which prevents
friction, wear and suppresses heating. The material of the cage is changing from metal to plastic for
lightening the weight. If the cage is severely deformed due to resonance, the roller may not be able to roll
and even get off the cage. In this paper, the dynamic characteristics of the cage is analyzed according to
the cage material. Under the assumption that a train runs at the highest speed, frequency harmonics of
that speed is calculated, and the comparative analysis is carried out in order to select the optimum
thickness of the cage, which is easy to change among the cage design variables for avoiding the resonance.
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[Fig. 1] Steel Cage

[Fig. 2] Plastic Cage
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[Fig. 4] 13" mode shape that affects fatigue life—2. (fis
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19" mode shape that affects fatigue life—3. (fig
= 2151 Hz)

[Fig. 5]
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rpm = TI,/W [rev/min] )
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F.= 60 [Hz] 2)
£, deosa
FTF= (1—( D )) [Hz] 3
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RPFI=— Z(1+( D )) [Hz 4)
RPFO= 20— (%2%)) [11] )
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RSF= 2dF( —( D )?) [Hz] 6)
Where,
1% Velocity (mm/s)
D, Wheel diameter (mm)
N rpm (rev/min)
d Roller diameter (mm)

D . Pitch diameter (mm)

A4 Number of roller

« . Contact angle (deg)
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<Table 1> Freight train bearing specification

Tapered roller bearing
Roller diameter [mm] 192
Pitch diameter [mm] 180
Number of roller [mm] 24
Contact angle [deg] 20

<Table 2> High—speed train bearing specification

Tapered roller bearing
Roller diameter [mm] 256
Pitch diameter [mm] 19
Number of roller [mm] 20
Contact angle [deg] 10

<Table 3> Frequency about train type

Type max. velocity, Frequency
y lkvh] [Hz]
RPFI 164.81
Freight train 120
RPFO 134.78
RPFI 349.79
Hihg-speed train 300
RPFO 274.34
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<Table 4> RPFI frequency range of F.t

-10% RPFT [Hzl +10%

Fundamental 14833 164.81 181.29
x2 296.65 32061 362.58

x3 4448 494.42 543.86

x4 59331 659.23 725.15

<Table 5> RPFO frequency range of F.t
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<Table 8> Plastic cage impact analysis of F.t
<Table 7> RPFO frequency range of H.s.t a3 ‘ & ‘ 5t
-10% FPRI [Hzl +10% 11mode
Fundamental 24691 27434 301.78 E E E
x2 493.82 548.69 603.56
x3 740.73 823.03 905.34
x4 987.64 1097.38 1207.11
258.30 [Hz] 299.46 [Hz] 350.13 [Hz]
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<Table 9> Steel cage impact analysis of H.s.t

5t | 6t | 7t
11mode

&
&
ol

834.50 [Hz] 944.54 [Hz] 1047.1 [HZ

<Table 10> Plastic cage impact analysis of H.s.t

5t \ 6t \ 7t
11mode
EE e i
E‘ @ EZ @ E: @
29264 [Hz] 331.71 [Hz] 368.18 [Hz]
17mode
Vi Vi ¥ e
579.85 [Hz] 589.80 [Hz] 661.68 [Hz]
19mode
5 Wi Wi
672.99 [Hz] 683.29 [Hz] 69399 [Hz]
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