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ABSTRACT

7l H&

Hard disk drives (HDD) in computer are used extensively as data storage capacity. PIV measurement system was
used for 2-dimensional visualization of the unsteady flow between co-rotating disks in air both with a shroud and both
with a actual-like case. Geometric parameters are gap height (H) between disks in the case of shroud. The lobe-
structured boundary between inner region and outer region was visualized, and the number of dominant vortices was
determined clearly. It is found from flow visualization that the number of vortex cells can be correlated with Reynolds

number based on A which is defined as Rey =

QRH/v ranging from 7.96x10” to 1.43x10%, and decreases as the disk

speed increases. In the case of a actual-like case, the boundary between inner region and outer region appears cleary
when head position located at outer diameter with no damper. It is detected with a case of head position middle diameter
that the tip wake is generated behind HGA using PIV measurement and calculation.
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Fig. 1 Study case on the qualitative bifurcation diagram
reported by (5) for the flow between a pair of
disks co-rotating in a fixed cylindrical enclosure
with no dap between the disk-edge and shroud.

=t

p2 1l

2. A

ok

o
0 nd
e

21 #HIARE AHolx AMEHEA

248 =2 Dol FA FAse
t23 AEAAE Fig2 & 2L EYge AF
sAch H4dFXEe F F9 23 E DC REEZE
JAAND F A=EF §PL, | ppmEHE A 7}
T8 2E =eolHE 5 JALEE AR
o B WA, da3a wAR), d23 FAs 7
Zt 30 mm, 47.5 mm, 1.3 mm o] ¢}, § A3 Alo] 9
AZHE 3.0 mm & 43 mm 9] F 7} B $olt),
tdxza gad = Alold A(G)E 0.5 mm
ojth, AlolAE dHolH AEJ BFHAHL olA
ZAHgYo| HOEE EWoladz AAsglon
@U}% B8 228 4
Fig3 & 7MN38E A AFA 2R NEFE o
7NE AL ?J_E&R—%fd PIV A 2¥3} §A}sic) 2
A9 854S FAHEI A sy cCp Al
gte AMgdlen £%71 30 fps, =T 1024
1024 pixels ©} ©}. 120mJ/pulse, 15Hz & Nd:YAG & 9]
A7 A E Ao o)z} Fgs F7) ol
Aok "HolA TAE F YA Aol (mid-span)<
FHA Foln FHGHeA #Hold FAE

Imm ©] o},
= l ¥
N R S
T ‘
A ] I H
l »ie-G
Disk  Case DC Motor
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*—@ Digital CCD
’ Y
4 ) N
particle Inﬁageﬂ .
’ ~ N

s
’ .

Fiber-Optic Cable

l Nd:Yag Laser ILaser Beam
I Synchronizer I

b

3
‘ l PC &
-l Frame Grabber Stored Memcry1

Fig. 3 Schematic diagram of visualization

Laser Sheet

- 743 -



o sAse g2z dHol 28] Ekman 73
AZL ol7dAN FA HoIRY wgHoz 7}
&gt o] $F5& AW FHHE Hol FH
8 oA 5 tlA3 Alo] mid-span BOE Eol0E
d, o) o AaUzes WFEFd grFGd Al
o AAHRL T3 AdFo2 ozt Edd. 7}

Alg 9xte HFE FAHo| pym 7} & HE
*}*‘16}""5} QA o3 Qixte] wrAYE
E CCD JtdEe] 4= zeqsn 2 aﬂ J_%
=t w9 HAo =AE Er)dd F
otk mwatd AMgEn e ?JX}E %%%}%
23 wprtan gon ot dae F449
AeolA FIFE BHstn frEol dAHs F F
of 7l sE 3.

AL daza Ay gt s 4 ¢ 7474

A g WA 7|AA Y- R FGAtele AA
& Ml SR BEx A9
ZAsQh s AF] e dols=2 F(Rew
7.96x10% o A 1.43x10% <]t}

&

>

2

___,Jl-> N,
ofe Rt AL HI mo

22 AlX HDD A EZEHx|

o3 Aest e A¢e ¢ dE Ay a3
3 @A £33 A F9o s HAskE st
g sALTE 7200 rpm ol T I AAE
sl 99 Fig 4 9 Zol oA st FA5
At 2Agde Fhoa AT oz W,
Qzte] MAAEE EFROZ nF &H A7)0
t 24 gAE #FILs Aol 2o} nhasA
2 %4 g4 923 Abol(midspan)olth. RHEHL

WL £ Aolxoln WS £3] Az HDD A

o]~ ¥AH(Samsungy& ZAbate] wHES] Foh
freb¢E FAolx9 Agubya vz E AR

g Fdg o] %79_?3‘7‘% Bstn kHEE

53 & A=

SOID.

“()MD.

(2) O.D.

Fig. 4 Three cases of head positions. Squared area
means view port by CCD camera.
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(a) H=3.0 mm (b) H=4.3 mm

Fig. 5 Effect of length of space between disks on lobe
structure at Reyp =1.56x10% R=47.5 mm.
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Fig. 6 Vortex number correlated with Reynolds number
(Rey = QRH/v).
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(a) Circumferential velocity contour (b) Radial velocity contour

Fig. 8 Velocity contour between disks with head position O.D. using PIV measurement.
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(a) Circumferential velocity contour (b) Radial velocity contour

Fig. 9 Velocity contour between disks with head position M.D. using PIV measurement.
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(a) Circumferential velocity contour (b) Radial velocity contour

Fig. 10 Velocity contour between disks with head position I.D. using PIV measurement.
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