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Recerding density of magnetic disks has markedly increased as much as 60% a year by decreasing spacing between a
magnetic disk and a magnetic head. Micro-tribology is the most significant science and technology to improve mechani-
cal reliability of ultrahigh recording disks. This report will introduce a tribolegical approach to analyze the phenomena
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at the interface between the head and the disk.

L. UL & K

HHE - 75 Ao TERRSECEDYORD b
D, Vb, WERFr A7 A, BFEE A5
=y h AV -BEUBMEAF s A7 ERIT BN
B, BITHN L — ERRT 1+ AP REDF AL AH
WTHEBERRZOMALNATED, Zhin skt
LAvhbhiWEEEEZER s &, Zhid
BT LUV OB - R - Ml eilidwA 2o bS A R
0O, KRS ERCERLTWERET
BB, SN T « A7 s, FORERHE L
ROGEESEOR Lz o Tefon hFfEnP—BL
UEEES2 O S b4 T 5.

2. BRF 1 AVEBLESRBFRE(LORE

Fig. 1 KR T+ A7 EEONTO#EERT, BE
B & LTF P H - El e SEAN I aRER T amEs
A4 A2 LEHARGEE T IRE Ny RE#E~y FE
T4 AT OREHFMICEESEL T/ Fax— 20 biE
HERTWS, BRF 1 AJHEHOAY Y KAyt —4&
2 J 0 3,600~10,000 ipm THEEET D,

BET 1+ A7 ORBEEILE 0% OEETRE LT
BY, 21 AD T ClnilBBEEN1EL A T

m

LD 0XFHE Y bOBEAF + AFBERIEENS L
FHRINSL, ZhREZESA-YFrarva—k
ABERTNE 35 A YFRERT 1 A2 1 &Y

K20FEH AL (11 FEBY » bt ORE
FRICHEY L, BEQ7EETHL, WEEEENOE
MAREEO 128, BR~y FEREF« A7 ORM
BT AEMOBETEH S, BREA/AEWVIEERS
~y K LOBBOERD NS SBRTF« A7 e
X OBUMIEE L CRERT A 2 LASTE, ERRERE
EEGAELNLD, BABRMRZ 0OmBETHIMN
ELEMMEBRF SR TWS, BBES 20am <
MTRDEFEFOENTEELTCWERER~Y FORT
A —HERICEMT A L S iwird, TEMENI
nm B FCRBGE LR ThSEEEMT L2 ar 25 b
v FRPFRENTNBRY Y, ZOL5EMEESE
RFEERET + A EEOERIZBNT, wfin
MR —RETETEERRBLRTWE,

3. BRS¢ AV ICBIF3FkEEE
Fig. 2 iU AT A2 O R R, P43
2 AE SN T ARIRE L eSS h, &

D BT RAERE OB B 119 5 T il o — R RIS
JOEREAFEINTYWS, I~ N R#EHE (10mm



WOR W IR 393

Magnetic disk Actuator
oy i
4%
s Magnetic head

Fig. 1 Magnetic disk drive.
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Fig. 2 Phenomena at head-disk interface.
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Fig.3 XPS spectrum of sputtered amarphous carbon
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Fig. 4 Functional group ratio to total carbon, analyzed by
XPS with chemical modification.
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Fig. 5 ESR spectra. (a) amorphous carbon, (b) amorphous
carbon with PEPE diol lubricant.
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Fig. 6 Heat of adsorpticn between carbon surfaces and
PEPEs with functienal groups.
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7.: Correlation time, C: Constant, @: Resonant angular
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Fig. 7 Viscosity ratio of film to bulk for PEPE diol mole-
cules as a function of lubricant thickness.
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Fig. 8 Molecular model of lubricant film on carbon film.

velocity, a: Molecular radius, &: Constant, 1: Viscosity,

T': Absolute temperature, T1: Spin-lattice relaxation time
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Fig. 19 Thinning behavior of lubricant fiim on rotating mag-
netic disk (thin film).
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Fig. 12 Bounding height of coniact slider as a function of
surface energy. PAO: Poly-a-olefin, PBT: Polybu-
tene, POP: Polyoxypropylene, MPBT: Maleic unhy-
dride modified pelybutene, PEPE diol: dihydroxyl
modified perfluoropolyether.
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Fig. 13 Wear volume of sliders as a function of sliding time
(effect of lubricants).
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