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Design of Passive Vibration Attenuation System for a Vehicle HDD
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The shock performance of hard disk drives has been a serious issue for Car PC. Since the
vibration and disturbances from a car gives an adverse effect on a HDD of Car PC, it is necessary to
protect a HDD from them. In this study, passive vibration attenuation system for a vehicle HDD
was developed. Acceleration from the ground through the tire and suspension system was
measured fo figure out the frequency translated to Car PC. Critical frequency to Car PC was
determined by exciting it with a shaker and measuring a data transmitting speed from HDD. A
newly designed vibration attenuation system was fabricated to protect HDD from the acceleration.
It was shown that the developed system had an excellent vibration attenuation ability.

Key Words: Car PC (X8} TH&HS ZiFEY), Vibration Attenuation System (M5 M ZE FX), Data Throughput (TI10[E &
4% %), Rubber Damper (58 )
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Fig. 1 Power spectrum of acceleration signal measured in
a vehicle
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Fig. 2 Experimental Set up
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Fig. 3 Data thoughput of HDD with sine-wave vibration
(50-500Hz)
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Table 1 Characteristics of dampers

Damper Material Hardness Size
A Commercial 28 @13.0mm
Silicone X13.0mm
B Commercial 38 ?13.0mm
Silicone X 13.0mm
C Commercial 30 @ 13.7mm
IIR (Isobutylene X 10.0mm
Isoprene
Rubber)
D Commercial 35 ?10.3mm
Silicone *x10.9mm
E Commercial 20 ?10.4mm
IIR (Isobutylene x12.0mm
Isoprene
Rubber)

AFsAZ AHeHe 1899 Ady g4
o wet ZFAH FHAFI @EAm, AF AF
Al&dle] EAo &S vt od u%d =
Fo FLHEHAT Ao AFEFHAEE AgEe
S ATk FoIFomZ(Table 1) AL T3]
e Age] AAHEY. dEHE dEFHY FE)
2z tEEE Fi O W ®BYE ZHHso &
ZY F4E Fig. 4 9 Zol 73Tt

He 4% A wiE g Ans Bol
k1A , 271 ZF 9= 350~700N/m ¢ AX
B AFE Holtst ol AR ol 4FFHol
=

38 o
i
K

AAH 228 FF7t FI4sh7] AlFslT). ol
© 7 HEdY ojdoE AFHo A=
oz o] AQ7A nHI AALD AFAL
A 2=®o] Fig. 5o TR}

o] AI=FE F TR WAAE st &y
2l FAZe] 7F53H, 7]E9 HDD vt E %
H vt A4AHE 228 5 ol 7]
3 Jhe] FHHE o] &7 A2HE AAFe A3}
FeEY A/ EF7 soldd met A" o
FE FoIA F AY EHE ¥ n/3E
£ W50 HDD & B9 A5 wE ot
T FEe 3R WeE dASt] AAF

SR E AFoRRE AgHAXE 3
25 ol HDD o FA7A] X #ajok 317 v
o IN o] 3717 9] EFHe = A9 W}l FHo
of ¥l welA IN o AFH7R FAlo]l WA
2E #3 ABCE ANt IHEE Y &

32 o 4> of

200 ¥ T ) LA
~~~~~~~ Damper A P
- Damper B

== Damper C s

g S0 ... Damper D E

& e DaOEF E

@

@

£ ol i

£

]

o S

Force [N}

Fig. 4 Change of spring constant of dampers according to
the variation of applied force

CarPC case

Damper 1

Damper2

[ Vibration attenuation system}

Fig. 5 Block diagram of vibration attenuation system

Table 2 Combination of dampers and its natural frequency

Combination Upper Lower Natural
of damper damper | damper | frequency
Combination 1 D A 50Hz
Combination 2 C A 70Hz
Combination 3 D C 60Hz
Combination 4 C C 80Hz
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Fig. 6 FRF of vibration attenuation systems
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