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Shock Analysis of a Suspension Assembly using a Finite Element Method
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Abstract

Nowadays, a hard disk drive is developed to be a small piece for portable purpose which
will cause damage to a read/write head if it falls. Therefore, the design must consider the
impact of the fall. This article presents the analysis of the fall using finite element method. At
first, the finite element model of suspension arm with slider head is proposed and validated
with the experimental result. The comparison between the simulated results and experimental
results show that the reaction force during head slap out from the disk are difference about
4%-6% with the same response pattern. After that the study of pulse duration effect is carried
out with 0.5, 1 and 2 ms. The results show that highest reaction force is found when the pulse
duration is 2 ms and its magnitude is gradually reduced when the pulse durations are 1 ms. and
0.5 ms., accordingly.
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™ Bending 1" Torsion Sway

UM 9. UaAINOANTINIUII9YBY Suspension YBILAAZANNDLIUNANAN

v

Main Mode Measurement (Hz) | FEA (Hz) |% difference

1st Bending 3846 3856 1.32

1st Torsion 8523 8568 0.77
Sway 20958 20895 0.30
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wirthu (Single Suspension) fuualuanfifiaanuuanAsvesAandedymILwad (Pulse width) vas
AALIIUUUATIATU (Single half-sine acceleration) Zududae 0.5, 1 uaz 2 fadduniineuanslugzuil 10
Mntuienginanssnurausnavauasiviinuisuadsu Jsimualiuinuuamanugedais
MnuAnwIN1ssIaetanIEnsAnnsEUNnd IR esduRana e Anu AL IR uS S IneTe
fulamanvasiiagniaznsannszumniiuansnsduvasianundrsvesdyyawadasinailfidesdu wa

a o o [2] ' a a o o
°U§J<iﬂ’1'i’3LﬂiﬂzﬁLLﬁmmLLamlugﬂw 11 NUMUANMUAAINLAFBUUTENNU 4%-6% ﬂ\‘iLLaﬂﬂumiﬁ\‘WI 3

1.20

1.00

PR T

0.80

0.60

PR T

0.40

Acceleration (m/s2)

0.20

0.00 Hooooooeeo b oo R LDETEFEERE S CDRTERERRERR
0.00 0.50

1.
Time (ms)

U 10 uaneAInaNIevasdygranadisudy (Input pulse duration)



AMM 2039 nsUszquinInMsieietneimnssuieiamnaunicUssmealng afedl 26

ARNAYN 2555 JNIALTBeTY

0.00006
0.00005 e /\
0.00004

I / \ a(0.5ms
0.00003 ¥

\ —1.0ms
0.00002 - ‘ 2.0ms

Force (gf)

0.00001 47, \

0.00000 ,\VA‘ NW\ jf'.\ j\ }\ /\/\f\f
1

-0.00001 %0 015 0 15 20 25 30 35 4

0

Time (ms)

JUT 11 UEAINAYDILTINDUAURIVETIVIFBULENaaNaNUHUUASA (Fnelunsaifssuulifinnuniag)

FEAresult
0.000060 0.5ms =5.04E-05 ¢f.
0.000055 1.0ms =5.01E-05 ¢f.
—0.5ms

) 2.0ms =4.88E-05 ¢f. —1.oms
g 0.000050 A
E 2.0ms

0.000045

0.000040

0.0 05 Time(ms) 1.0 15

JUN 12 UAAIHAYBILTINDUEUDIUULTIIIBUUENDBNNUHLIURFAULUUIRNIZ U

A1AIIUNT19VB Sy INaH NaYaLINaUAURS (gf) | wWisuiiausa 1 MheAIULse
0.5 ms 5.04E-05 194.69
1.0 ms 5.01E-05 195.83
2.0 ms 4.88E-05 200.81

**0.5 ms™P G’s/gram =1/(5.04 E-05*101.98)=194.69 G’s/gram **

71571912 LEAHANAYDILIINDUAUDIIINNTANNTZUNAVAENIIBU/ATIULENDDNANWHUITUREA

Description Unit Measurement FEA % difference
0.5 ms Op-Shock G’s/gram 203.53 194.69 4.34
1 ms Op-Shock G’s/gram 207.54 195.83 5.64
2 ms Op-Shock G’s/gram 214.45 200.81 6.36
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daudsznauvas HSA Property name Yung’s modulus (E) | Poisson’s ratio | Density
Head Stack Assembly (MPa.) - (Kg/mm3)
Arm Actuator Stainless Steel 304 1.93e5 0.31 7.75e-6
Base plate Stainless Steel 304 1.93e5 0.31 7.75e-6
Load Beam Stainless Steel 304 1.93e5 0.31 7.75e-6
1. Stainless Steel 304 1.93e5 0.31 7.75e-6
2. Polyimide 5860 0.33 1.83e-6
Trace Gimbal Assembly
3. Copper 1.24e5 0.34 8.878e-6
4. Cover layer 2.5 0.35 1.4e-6
Slider Silicon Wafer 4.0e5 0.30 4.0e5
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