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Reduction of Vibration and Shock in an HDD Car—holder
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ABSTRACT

In this paper, the vibration and shock of an HDD car—holder are reduced through vibration

analysis and a structural modification. In order to identify the exciting frequency components of

vibration and shock, vibration signals are measured and analyzed from the wind shield or

dashboard. In addition, the modal test for the current HDD car—holder is performed to investigate

the dynamic characteristics of the car—holder. From these experiments,

it is found that the

exciting frequencies coincide to the natural frequencies of the car—holder. For the purpose of

avoiding resonance, some FEM simulations are carried out and then structural modifications are
made for the car—holder. Based on the results of simulations, a prototype of new car—holder are
manufactured and tested to demonstrate the reduction of vibration and shock. It is verified by the

test that a considerable amount of vibration and shock are reduced.
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Fig.1 Schematics of the HDD car-holder

Fig.2 Location of a three—axis accelerometer on
the wind shield of a car
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Fig. 4 Location of a three-axis accelerometer on
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Fig. 8 Mode shapes of the current HDD car—holder

(a) 1st mode
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Fig.9 Finite element model of the current HDD
car-holder

(¢) 3rd mode

(b) 2nd mode

Fig. 10 Mode shapes of the current HDD car-
holder

(a) 1st mode
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Fig. 11 Schematics of the newly designed HDD car-
holder

Table 1 Results of the ANSYS modal analyses
T tural Y :

Current
model

lew model
{plastic)

New madel.
ap

1st 13.1 Hz 99.8 Hz 40.6 Hz
2nd 149 Hz 101.5Hz 41.3Hz
3rd 26.4 Hz 170.1 Hz 66.7 Hz
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Fig. 12 Power spectrums of acceleration measured
in the new HDD car-holder

Table 2 Experimental results of the natural fre-

Table3 Results of the overall vibration
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