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Natural Vibration Behaviour Analysis of
Special Vehicle Slewing Bearing

In-Soo Son'

{Abstract)

Slewing bearings of special vehicle for anti-aircraft weapons can be successfully
performed when the turret load and the impact load generated during shooting are
combined in the process of performing the mission of the system equipment. In this
study, the fundamental data for the design of resonance avoidance are obtained by
comparing the exciting frequency of special vehicles with the natural frequency of
slewing bearings.

As a result of the test, the primary natural frequency of the cornering bearing is
approximately 36.25 Hz, and the secondary natural frequency is 103.75 Hz. In the
case of first vibration mode, the resonance frequency domain, the error is about 3.9%
compared to the analysis results and about 24.3% in the case of second vibration
mode.
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Behaviour
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(a) Appearance of slewing bearing
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Fig. 1 Slewing bearing
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Table 1. Natural frequency of slewing bearing

No. 1% mode 2" mode 3" mode
1 37.68.Hz 79.25Hz 151.09Hz

(a) 1st mode : 37.68Hz

(b) 2nd mode : 79.25Hz

(¢) 3rd mode : 151.09Hz

Fig. 4 Mode shape and natural frequency of
Fig. 3 Boundary condition for analysis bearing
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Table 2. Nodes and elements of model

| |
b

No. 1% mode | 2° mode | 3™ mode

1 36Hz 104Hz 193Hz

2 37Hz 104Hz 194Hz

3 36Hz 104Hz 194Hz

4 36Hz 103Hz 192Hz
average 36.25Hz 103.75Hz 193.25Hz
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Table 3. Modal test results

. Mode Test(Hz) | Analysis(Hz) | Error(%)
. Ist mode | 36.25 37.68 3.9
(b) No. 2 bearing 2nd mode 103.75 80.76 24.3
Fig. 6 Modal test results 3rd mode 193.25 153.16 20.7
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Fig. 7 Comparison of theory and test results
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Fig. 8 Results of resonance avoidance design
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