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(_START )

PREPARATION :

oLaser Spot Position
> Focusing

°Disk Rotational Speed

MEASUREMENT :
o Interference Intensity vs. Velocity

o Disk Reflective Intensity vs. Velocity

DATA COMPUTATING :
o Interference Intensity Correction
o Smoothing

> Maximum / Minimum Value Detection
> Normalizing i
° Max./ Min. Value (n--3-) Position Detection

° Counting the Fringe Orders

READING PARAMETERS :
o Wave Length A
o Reflectance of Slider / Quartz Disk

TRANSFORMATION : J

° Interference Intensitz to Film Thickness

PLOTTING :
o Film Thickness vs. Velocit

( END )
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#3-1 #HKA7—75 9 VR34 5DHAT

Inner Shoe Quter Shoe
2 (mm) 3.645 3 B0
b (mm) 0.267 0.275
4 (mm) 0.62 0.6l
S (pm) 5.55 5 60
€ (um) 0.01 0. 03
X /4 0.5684
2w (mN) 66.8

K3-11
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&3-2 AEFMMAER 74 5 0#xT

Inner Side Quter Side
Vi (mm) 3.685
4 (mm) 0.620 0.620
£,  (mm) 0.542
b (mm) 2.795
Dy (mm) 0,597 0.599
b,  (mm) 0.387 0.392
5 (pm) 6.1 6.0
€ (um) 0.055 0.045
Se  (um) 6.6
X4 0.513
2w (mN) 39,2
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Glass Window

Photo Detector

Structure of Photo- Reflector

Specification

Wave Length A 700nm
Half - Value Width ax 20nm
Working Distance d 4.5mm
Nominal Spot Dia. ¢ I70um
Incident Angle 6 16deg.
LED Average Current IF SOmA
Operating Voltage V| -5~20 v
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1-Dimensional
Roughness
(Longitudinal)

1-Dimensional
Roughness
(Transverse)

2-Dimensional
Roughness
(Checkered Pattern)

Roughness Model on Slider Shoes

K5—-8 RAI34FELACKEEL—RILBEVE - RTHOIE=FN
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Right Shoe

Center Rail

Left Shoe

Surface Configuration of Experimental Slider
(1-Dimensional Roughness : Longitudinal Pattern)

(a) ¥irHss

B5-7 EFVveo&RERLALEH~ ¥ 254 0% FREER
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Right Shoe

Center Rail

Left Shoe

Surface Configuration of Experimental Slider
(1-Dimensional Roughness : Transverse Pattern)

(b) ERHSS

M5-7 €7nvdosEERLLEH~y ¥ 274 5o LEER
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Right Shoe !
Center Rail

Left Shoe |

_‘50.um

Checkered Pattern

Surface Configuration of Experimental Slider
(2-Dimensional Roughness : Checkered Pattern)

(¢) ZRuFRdo &

KS—-7 EFVHLIZEKL LZEEH~ v F 254 Y0 FEER
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Center Rail
Landing Zone

Slider Shoe
Landing Zone

Slider Shoe Center Rail
Landing Zone Landing Zone

Slider Roughness Disk Roughness

K5-8 EFLVIoIREKRULILAIASIBIUT 4 A2E2HV

HBEROWME
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X5-98

F—NT7 S5 9 bPRIAY

*5-1 #RARI4M FDHEL

Slider Dimensions

Operating
Conditions

Slider Slider * Taper* Crown Groove 'r.‘.a-r’:ete’i=~ Pressure
Roughness - - < - Rail Load
No. Length| Width | Length |Height [Hei8Nt | Depth | Pitch | gecess | CeMter
£ om| b om | €t am| bt am | € um | & um g; [m g: £m X 2w mN
5.593/0.608] 1.06 | 11.0 |—0.02 50 |—0.020
] 5.500(0.597| 1.06 | 10.5 —0.02| 010 | — [—p.024/0-545| 93-0
o7 0.599] 0.96 | 14.5 |0.018 50 |—0.0%
2 5.5730.602| 0.94 | 13.5[0.02 | 920 | — [—p.019/0-343| 91-9
5.595/0.600] 1.00 | 10.3 | 0.01 — |-0.018
3 5.594/0.599| 1.04 | 10.4 |—0.029°9%| 50 |—0.q26/0-3%6| 92.7
T e 82]0.602| 0.98 | 13.8 |0.02 — 0030
4 5.583(0.599| 0.98 | 13.8 [0.018| ¥ | 50 |-0.016/0-345| 871
5.587/0.605) 1.06 | 11.0 | 0.00 50 |—0.020
O |20imensiona 5594 (0.601| 1.0 | 10.8 |—0.02| ©*'" | 50 |=p.15|0-345] 89-0
neckered 15.592/0.601| 0.98 | 14.5 | 0.00 50 |—0.024
Pattern) . . . . 2 -0.
6 5.594/0.599( 0.99 | 14.8 | 0.01 | 916 | 50 [—g gog 0-4%4| 90.9
5.594]0.602(0.970] 9.00 |—0.018 N P
7| smooth | co110.601(0.960| 9.00 |~0.01 — |—q.q15/9-547| 94.6

* Upper /Lower Figure : Left Shoe/Right Shoe

* % Upper ALower Figure : Leading/Trailing
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DOFETECKL L EAEETRRES > &, FARERED O SIcMT 2 EAH HEL
Liko ZIRAEFEAUE TR L SICHL TR, EOFEREHT BEE L a,. HAMFN
K 2RAka.BELC, () (H) oHreBRAURAKax ay (Sa,=c
) ZAVBRIENTES, BB, MELRBRIA VOB LEOKBS LICERTHO S
RIBARERS D, TRENICHRINT 2T EERELEAVTHET 20 ENH S, L
Uy ZRLFHAUR TR SOBAICRE, FRBREHTHET 2 ERITH 5 SIRIEA
= |BEORMTE, a0, a=0. 5~0. 58OMEZILY BRET, BE—E
LABEDID, AETE, R4V ZLEADT7 7 v MROTRUBIZ BT 3 ERLH S
SIRMBEICHAHICT 2RAELDOERZAVT, 2B LHOREALREZREBSE THELRTT . B
By —REHLSIKPEL T, Firdo S0BARTE, R4 FRIARNORARIT ay=
0 (BAfiEHdo X)), R4 FiEAMORERI ax=1 (FNEH) 2, HRHS
DBARIE, R4 FESAMORBEHITav=1, R34 FEAMOBEHICax=0%
AWT, BEEYTEFLLTHREL K,

274 ETEECNTS2F LT 2F0EL2, 5-11 (Efrdod) ., BH-1
2 (EZH5%), Mb—-13 (TR THRPS ) ITnd, BMLT, ~KRxdbd &,
“Rido 3D, FEERBESERN T EICE S (AUEIERICI-HLTEY,
AETHOWKEEHNTEZOFUELEYTHEILEZRLTVWS, BI5-11 (b)), K5
—13 (b) &, EURITHEREERER L OMICPPERNI 2D H5 M, N
COERNRKTLIZELTZE (B LARERLH L SR OFE{LICHIEL TEILLT
WIBWZ EMD, INLRIELURBEOABIRXEDOTIRIEL, filEH, XFAMNEBRED
FOBRI LB3[EDLDEEILLONS,

M5-11~X5—-130—%icik, SEFTI, av=ax=1 (FHfEH+xF: —
RER) L av=ax=0 (BElEHdz% . AR 2HVEER2HE L. — T
HoE, ZIREDOERATAHRAIA ST L AERERE., BIXTNEHT 2 F, BFHE
Bt g2 H0TEBITL cEROPRNTBELRBEL R o TVWE I B3, BB—R
LHHIL2VTAHBE, ETdHo TR, REEHTEIN LA EEREBLUCERE
BLy, AMEHTXIOFEKRICEIL, —A, BRSS S TREMEST X FoHE
HEEIE W, 2O &R, RIASBARCEAT 2T XEN, Mo s2EFT 3R
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= _/Arithmetic Average : 4=0 B

0'0 | ] | | | L | L ] | ] 00
0 0.5 1.0
Roughness Amplitude A(=9/h)

K5-10 ZKidboIXBII2RMNEHLEFANEHOREL

WRoLd o & ki & OB

— 120 —



— [EX —

am

’
1

Spacing ho, h

™ (Mixed

! | ' I ¥
Slider No.1 ‘
Longitudinal
6 =0.10um iy
Tx=50pm hi /A,

(Smooth)

] Numerical

Average)

- I-Iurmonicl Average

10
Velocity U
(a) =z34%No. 1

K5-11

m/s

um

’
1

Spacing ho, h

1.1 . i ; -

~ | Slider No.2 =

1.0— [_Longitudinal , -

i b=0.20um hy 7 |

| Tx=50pm il

031~ ooy }N y !

a umerica

08— (Mﬁﬁoqe] —

- Experimental "
0.7+
06—
05—
04+
03—
02—
0.1+

0ol | j

@ 10 20 30

Velocity U m/s

(b) RA34%No. 2

EiTHo b 2RI74 I TOMRE



— ool —

am

'
1

Spacing hg, h

l.d

T | T
i Slider No.3 .
1.0— | Transverse —
- 6 =0.097um hy |
09| Ty=50um B
. Smetn) Numerical =
O.B"‘ml-'ittzgﬂge) - | ]
L perimenta If : ]
0.7
06
05—
04
03—
02—
o1
00 L [ I [
0 10 20 30
Velocity U m/s

(a) ZX344%No.

3

um

’
1

Spacing ho, h

1.1

1.0

09

08
0.7
0.6
035
04
03
0.2
0.1
0.0

T I T [

Transverse he .~

8 = 0.19um ol

Ty=50um

(Smooth)

(Mixed
Average)

] Numerical

Experimental

Slider No.4

& 7
—— Arithmetic Average

S~ Hnrmonic' Average
10 20 30
Velocity U m/s

(b) RZ4%No. 4

M5—-12 EXHLIEDDO2RTA4 5 TOR/R



=Ll =

Jum

’
1

Spacing ho, h

11 , f | —
~ [ Slider No.5 =
1.01— | Checkered Pattern h -
- b= O.IIum i i
_ Tx=50pm Iy I
T 7y-50m ;
0.8;—%:—”1% Numerical | ; L%_[—-
07 verage B il , ?“TI:WWWWWOT_‘
0.6
0.5—
04
03
021
or-
| — — Arithmetic Average [
— ~ — Hormonic, Avernge
00 : |
0 10
Velocity U m/s
(a) RR7449No. b

K5—-13

um

Spacing he, h}

11
1.0
09

08~ (smoatt
: Numericaf
lMI\xed )
verage
0.7 Experimental

06
05
04
03
02
Q.

Slider No.6 n
| [Checkered Pattern | ,LE:::ZJ ]

d =0.16ym hy P \T.h__q,‘
—  Tx=50um 4 =

Ty = 50 m A g

l f ' I T

00
0

—/—— Arithmetic Average I s
— Hurmonicl Average 7]
10 20 30
Velocity U m/s

(b)) Z34%No. 8

"R TIRES &R B D2RTA FTORR



T4 Y OFEFHCIRATEEL TVWEZLERLTV S,
BM5-14RFLSEEONTEELT, BER S/ SR EEOTEHEEHRET 5K
(B TEE) 2HVABA0R LT X TONERRLEURITGRE2LBLISD
ThHb, kR 71 F¥O#FELS%R, #5- 21T FiZ, BM5-14 (b)), (c) i,
b5 SIREBLEHIAZTVIBEOKERTH 5. ANTER, V—FTFikicbx, AES
FREEDMES . EREORIL2EFbAET VM, —REdHo S (HEHSLF) ., “RuHo &
DFE LD, BETHT & FIT & 50 URITRRE K C—BL TWVd. i ZRILFA%
BRSO SOFAR IR, —REFiTH 5 SORELERD S S 0RO T PRI ISR
HAERLTWS T &M, +2HRTE %,

5. 3. 3 fTEREEREROLLE
- S0HBEE—

BAEANCHS SBHLGEEDR T4 VFERERIBIT T 57010, BEICIZ & 0
el & & B IZEALT ZIFERBEAL 2220, RHEEEZERLEBEL 4 / Vv XHEXE
BT T 20 ENH B0, HANKEH L SOBARR, 5381 ¥y FHEHTBMHO
EHREEZETEAIEVBAETH 5, ZRRIETHLS 5 INHBFBHICOVT
DLV 14 2 v XFBREZEREL, 2574 FETHIC—RITCOELERDE > S2%H
Agad, AFAVELAACELHS SN EEE5L T, ANEEOLE 21T - 1[50
9] —RINTE, ETHE SO SVHI3EEOAM, R4 VR LEmMICHO INHBBE
N, BHEFRB/NS 82, ZOERE, 5 SFBAERZI VIR L, 1o ErdEH
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BERL10gr f OB F—7 59 } R54 FERNBIIL 8L, EFEEU=8~
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—GZl—

#5-2 H#HAzI4 F#x (1D

Slider Dimensions lOperating Conditions|
Slider Taper Crown Groove Pressure
Roughness |~ oth | Width |Length |Height |Height |Depth |Pitch |center | -°°°
I mm|b mmfl, mm|h, um| € pum|o pm|T Mm X 2w mN
~ |5.52 0.493 |0.950 | 85 |-0.04
Longitudinal 552 0488 |0.975 8.0 -0.05 0.1 50 0.557 | 89
552 |0476 |[1.020 [10.5 |[-0.05
Transverse 0.33 S50 0.552 78
552 10473 |1.020 [10.5 [-0.06
Checkered | 554 0513 |1.010 (10.0 - Q.16
Pattern 554 | 0514 | 0.940 [10.0 -0.16 O | 198 s Bl

(Upper figure: Right shoe : Lower figure: Left shoe)
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1 -Dimensional Roughness
(Transverse)

e

" 2.Dimensional Roughness

S=71y Tr (Rectangular Groove)

—~ 2-Dimensional Roughness
(Rectangular Bump)

Roughness Model on Glass Disk Surfaces
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Roughness ¥
No. 8 um T0Fum | Tr™ um Sg/S
1 Transverse 0.11 66 —_ 0.5
2-Dimensional
2 | (Rectangular 0.15 66 66 0.465
Groove)
2-Dimensional
3 | (Rectangular 0.15 68 68 0.459
Bump)

(* & . Circumferential, r . Radial)
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Number of Plates:7

100
Helium Gas Percentage %

BB—1 ~UwvAEEET 422 EEROAEOEER
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Physical Properties of Gases

He

Air

Ar

Hz

02

N2

Molecular Weight m

4002

28.96

39.94

2.016

32.00

28.02

Molecular Mean _
Free Path A (xI0 fn)

01862

0.064/0067

o8

0068

0063

Density p (kgfs%m’)
at I5% -

00I73

0.125

QTS

000863

0.140

0.121

Thermal Velocity T
at 15°% (m/s)

1235

459

391

1740

437

467

Viscosit -
ati3e Ixlop)

1.938

1.755

2.161

0.873

1.992

1.720

Molecular Diameter d

2.8

3.72

at 15%  (xIO™°m)

3.64

2749

3.61

3.75
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X6-5

F—=NT Ty bPRITAY

FB6-2 H#FX R34 50T

Slider No. | 2 3 4

inner| 0,995 2,005 2.005 2.004

L mm) el 0,993 2.006 2.003 2.006
inner | 0.112 0.189 0.193 0.189

b (mm) i erl 0. 110 0.189 0.192 | o.189
inner| 0.194 0.303 0.327 0.312

L (mm)Crer | 0. 189 0.303 0.322 | 0.303
‘inner| 1.706 2.743 4.454 | 2.858

& (M) irer| 1.674 2,749 4.302 | 2.808
inner | 0.002 0.008 0.006 | -0.003

€ (M e 0,003 | 0005 | 0007 |-0.004
X (=%X/1) 0.5631 | 0.5548 | 0,5575 | 0.550|
2w (mN) 9.8 3.4 33.7 26.7
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