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Development of a Car Holder for Absorbing Vibration and Shock
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Abstract

In this paper, vibration sources of a car-holder are identified and the car vibrations are reduced by
structural modification. For vibration identification, vibration signals are measured by an accelerometer when
the car is moving. From some experiments and finite element analyses, it is also found that resonances occur
because the natural frequencies of the car exist in usual driving speed range. To shift the natural frequencies
outside the driving speed range, the connection part is modified to increase stiffness. It is verified that
considerable amount of vibration are reduced by the structural modification.
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Fig. 1. Schematics of the car-holder

Fig. 2. 3-axis accelerometer setup
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Fig. 3. Frequency spectrum of the y-direction
of the car
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Fig. 4. 3-axis accelerometer setup
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Fig. 5. Frequency spectrum of the y-direction
of the existed car-holder
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Fig. 6. Experimental setup for the modal testing
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Fig.8. Mode shapes of the existed car-holder
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Fig. 9. Finite element model of the existed car-holder

(a) 1 mode

(b) 2™ mode

(c) 3" mode

Fig. 10. Mode shapes of the existed car-holder



Fig. 11. Schematics of the new car-holder

Table 1. Results of the ANSYS modal analyses

Natural Existed New model New model
frequency model (Al (Plastic)
™ 13.1 Hz 99.8 Hz 40.6 Hz
2" 14.9 Hz 101.5 Hz 413 Hz
3rd 26.4 Hz 170.1 Hz 66.7 Hz
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Fig. 12. Frequency spectrum of the y-direction
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Table 2. Experimental results of the natural

frequencies
Natural Existed 1% trial 2" trial
frequency model product product
¥ 13.5 Hz 95.0 Hz 33.5Hz
2™ 15.0 Hz 97.0 Hz 47.0 Hz
3rd 26.0 Hz 165.0 Hz 73.0 Hz

Table 3. Results

of the overall vibration

Existed 1% trial 2" trial
model product product
Overall 239 m/s? 0.79 m/s® 0.62 m/s®
vibration
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