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Dynamic Analysis of HDD Spindle Motor Unit, Cover, Base
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Abstract

In this paper, we study a dynamic characteristics of HDD. HDD is constructed by spindle
motor/disk unit, cover, base, E-block arm/suspension unit, and rotary actuator/voice coil motor.
First, we make a FE model of spindle motor/disk unit and analyzed natural frequency/mode
analytically and experimentally. Especially, the change of natural frequecy of spindle motor unit
according to change of B.C is considered. Second, FE model of cover, base is made. Third, we
assemble the above three FE mode, we get HDD assembly and dynamic analysis of HDD assembly is

accomplished.
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Fig.l Configuration of a hard disk driver
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Fig? A cross-sectional view of Nidec spindle motoor
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Table 1 Matenial Property of Spindle motor unit

E (Young's v (Poisson’s p(Density)

modulus) GPa Ratio) kg/m*
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Table 2 Natural frequency and mode of spindle motor units

Natural frequency (Hz)
Mode
FEM Experiment
1605
s . 1620
@ Tilting(Pitch) 1626 ’
1530
1545
@ Radial 3120
2480
@ Rigid-Up _ 3000
(Axial) e 015
3135

Fig3 FE model of spindle motor unit

Figd Pitch(Tilting) mode of spindle motor units
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Figh Axial(Rigid-Up) mode of spindle motor units
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Table 3 Natural frequency according to the variation of boundary condition

Natural
Frequency
Case 1 |Case 2|Case 3 |Case 4
Mode
Pitch 76 277 272 303
o
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Axial 466 466 153
(Rigid-Up) ’ ’ ’
173 474 173 473
516 516 516 516
Disk Bending :,) ° > 0
561 561 561 61
6507 607 607 607
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Fig.7 FE model of Base

Table 4 Natural frequency and mode of cover

Natural frequency (Hz)

Mode FEM
Experiment
model 1 | model 2 | model 3 | model 4
1. Torsion - 70 FiGS) 703 703
) (127) (1195) (499} (22)
2. Bending 1560 1638 16260 1604 1511
: {(0%) (4%) {3%) (-3%)
X . 2042 2027 1969 1315
3. Bending| 150 am) | W) %) | (1%)

Table 5 Natural frequency and mode of base
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Experiment n?:éiel n;lggel ms(:gel msotgel
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Table 15 Nacural frequency of HDD Assembly, BC © Base is Clamped

Natural Frequency (Hz)
Mode HDD
Case 3 | Case 4
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