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Dynamic Analysis for linch micro-drive
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ABSTRACT

To solve a problem of micro drive due to small size and portability, it is necessary to understand and to investigate
micro drive widely ,deeply. So, we performed modal analysis of suspension of micro drive, and load/unload
experiment for Input current to VCM coil and disk speed. To determine the effect of ramp profile, curve fitting of

lateral speed is performed with equation of speed.

The results indicate that small load/unload speeds decrease the number of head/disk contacts, and during unloading
process, low disk speed increase the number of head/disk contacts.

1. M &8

gxg Ade =g ZE FRE x4y
H3, o]gA HEE Ao Ad © AFL 3
Fog, n8F FAuAAII i "aiol
F7Fstn Slrk olaid fAE Ajgle gdz ¢l
3to] Yy Fidigl, Ay, wEEZ AHH9
A4 g Fristn Y ol daAn &
£ FEA7) HElA & =¥ E50] o]Fox1
Qth o]l#3 HWL A 3 REANM 77 A
gH o YA, 2 s B R ol g,

g BR2 3ligaz, 81 YyWRE G
229 Adolrt, viEg REE @2 JAd &
oM ARE JMAn Y3, Holy AfELT E
g & AAE HAZ Qo asy wReEd 7HE
o] WE matE @3S AYn Qg 2gER
183 AFFANE HL37)7) IH L FA
A= dB2EG Jtg0] s AL A
AA G, wgFe] ARG Ao 2 oL
JEAIE 3, Z1AIE & dHES MR S
iz Fd§ AZAXANAME oEsE AT
ok A HA ojd Fulf mEF] FR
A7l HBEE e wlo]a g =glo]rolr}
o]Z& 5Gb/in® AT AR AAEHL 71
%57 gEo] 7AHA SHAME FAALZAR

S5g de BolFn o E@ AR 5
el E 21 X m ok

« AAdstu 7 A gt ek
E-mail : h5c5h2@naver.com
Tel : (02) 2123-4677, Fax : (02) 365-8460

» AAden AT digd

o AT NATHN Fus
e QAR ABAY 4F AR 2as

ol8]g linch vwlo]a 2 ZglojHe] tdt AT
= 1999 9 IBM oA vlo]aE Zgoln
(Microdrive)@H= o] 522 350MB &3¢ 1 94
St 2aE A#eFEA B PAHIFHAGDG, 1
2l @A 2003 9% 89 Aol 4Gb/in?e]d
AES AT oHoltt, a2t oleld wte]az
EefolBE 243 9 Fude £ wio 2
7bx8 BAAE sA I QUch O FoA Z BE
9] £¥stE ZAHE 7IAF AFEAY YR
Aol ofgt UFAAQe g1 FAN F2% ol
g1 %tk HSA(Head Stack Assembly) &
Halz Q3 11 FA7 wg gholdoz AAA
150l MRS 7 AY X AAe & dgge
ABZ ole At Fastt. 28y dEAY
gH3lE Welog = &Ego]E=E nmjro] 9
JEZ o] F A7 = load/unload el Aty
3 ol &1 Qlk. Ty} o] AlARIS FHLE g
EYag ZgolEd did £ HE ojdg AES
= APVt gHbE oo s, olE & wiolaz
calolHo] AgE AAMMY By AL 2
o 7 BEAQE Loty BE oAEYs v
Hojgle AEFEAAES 7}A 3 load/unload AEE
FPEo] VCM ZY 7R E AFe z7)9
tgad @45 ojof W& rArzg &eto)
= 29 FE(contact) i FE #WE3AT. agx
loading/unloading #7gelA +3gFoz o 77]

38 Awrgi},
3t 2t9 curve

oAl SLoof

o

-

tlo

£ =389 ramp profile o] &

ol A¥dE @ AEdld 9
fitting o 2fs FaF3ict.

-592-



2. =8

2.1 Modal Analysis in Unloading
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2.2 Load/Unload Experiment

a9 3.

Setting of experiment

loading/unloading Aol 3] z}z; 2 712 =W
49 FYsigct. 9 veM zLol 7))
Mo =718 WEAA loading/unloading £ 1=
1 B H35) Gololrla) 3% A¥E Ays
R, & shtE daad ddLze s °3
g Aolp gt A¥e yye ‘4 =3 2o
AU 2 3Y 3 oA 2o LDV(Laser—Doppler
Vibrometer), In-Plane LDV, AE(Acoustic Emission)
Sensor & AbE-3}%Th LDV & EdA AZaM A}
43l ed LDV & B2t Fye AW faa
ge) zepolmst Aste el AANAAG. In
Plane LDV + &8toj=9] FHwgogo £08
574871 98 ALk EAAAE A w0
% (pivot bearing) o}A] & E}ol= ZoZ ok} ol%E

=

[

S

-593-



d A2adde] wola EZ(base-block) Holt}. &
goltizt EHM] EolM FWFoz A9 33
o)A @omz, Ma@Me LT Sefoldy &
see e AT odr4 ZAE e o8
slo] o] $4x9 WX #A9 vE o]&sld
I @e PEgh

19 4. 3pad pico-negative slider for load/unload

19 4 & wolaz =golnd Al{HE 3 Jj9
d=g AdE  Fgd gL TAAIE

load/unload & &etolr] 9] 3/dolt},

X3 3 K3 E3 26 3 3% @ a5

G g 8 B} ze 3 3& 3 X

|

Sl

35,38 Y508 Beedd Bao0al
2 T CALR

CXy g s = 3.5 3 EQ Y e

19 5. AE signal for loading vs. input current
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19 6. AE signal for unloading vs. disk speed
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19 7. Contact events during loading vs. input current
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9 8. Contact events during loading vs. disk speed
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29 10. AE energy during unloading vs. input current
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2.3 Ramp characteristic
2.3.1 simulation
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X 1. Parameter value
Length | [m] | 0.00074 | Massm [kg] | 5.9387¢-6
Length |, [m] | 0.00044 | ForceF[N] | 4.9365¢-2
Stiffness k
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Length |, [m] | 0.00103 | Height A [m] | 0.00033
Length 1 [m] | 0.00296 | Height A [m] | 0.0001515
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19 14. Lateral speed during loading & unloading
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2.3.3 curve fitting
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19 16 curve fitting
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