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Reduction of Contact Recording Head Wear
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Y. Kawakubo and S. Kobatake, Mechanical Systems Engineering Department, Shinshu University

Head-disk spacing has been reduced to increase the
recording density of hard disk drives. The magnetic
spacing must be reduced to about 6 nm to realize 1 Th/
in? recording density. Contact recording systems have
been studied for this purpose. This system requires the
head wear is within the tolerable limit. To achieve this
goal, reduction of head wear has been a research
subject.

This paper first reviews the history of studies on
contact recording head wear. Target wear characteris-
tics are then be forecast using an extended wear equa-
tion. Finally, we present results on the reduction of
contact recording head wear on thin film magnetic
disks.

Key iwords: head wear, thin-film magnetic disk, con-
tact recording, tribology
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Fig. 1 HDD technology trends.
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Fig. 2 Estimated head-disk interface for
1 Tb/in?.

BEThb, JOREZEANIC Fig 21TRT. 2OLH%K
Ny F e Fu RIEROKEBEERT 2100 HEE L
T, 3vy 7 PiEEARDREINTVWE, 2 vy 7 rEE
FHRERO D ORAOFEEIEMIRH OBERKEBE N
TWVWAY, WK~y FOBEEILEORERMETH S, W
[Ny FOEREIR, BIRD 10 nm B2E OB 2 ~—
VI OBRT 4 AV EBTORELMEE L -TVE, &
N, BEMIEEIT A~y Ko 74 X7 EQICHBO N — &
VIREBESTER S N TE O W& OMEFEHICIIRELER
WM, ~y FEF 1 27 OFEBEEREICE 4Ll EoEs
BB LD, BERe ERIRE S 73 2 BERRE S 2 EEATRE H5/)\
VR~ y FOBRBEIDIIKELBE1:HTH B,
PTFT, &icavy s s rdicBid 2ER0a v 4
7 b~y FOBREIC>WTOREEFH L, RIC5EDE
BEMEE L ICDICHBERERSEIC W TESE S ORE
LTV BILREEAERD» S0 FRIEZTV, Kbty
vt v T 2 RIERERERIC L 3 RERMIC L ZERE
EROBRERIC VW TE ED B,

2. ChETOIVYY b LI—F4vTHR
BSNy KOERHE
1990 FRDa vy 7 h e La—F 4 v I AREBEL &
bt~y FEREOHELED SN TS, 1991 4Eic i
Hamilton Sic &k, E—aBIFEHIEH~Y FEHW2
vy 7 bR ARBREENALY. CoA/RTIEFig 31

77

NI | -El ectronic Library Service



The Magnetics Society of Japan

Read/write nead
elements

Magnetic film

Fig. 3 Beam type contact head.
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Fig. 4 Proximity recording head.
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Fig. 5 Front-flying type contact head.
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Fig. 6 Head wear life prediction charts.'?
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Fig. 8 Effects of overcoat film on pin wear.!?
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Fig. 9 Effects of lubricant thickness on pin
wear.!4
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Fig. 12 Effects of disk contact burnishing on
pin wear.!?

HOERICENTH S LR TE 3,

44 VI Ny UTILEBAY FERIER
RIEID & 51T, TB F8EFEFEKBUCSIRIITH 503,
PR OMINERST 2 &0 S, SEELERT « 27
THELLTRESSBARBEMNELEZELIOLNS, £
T, ESIMDOHREITSWTEZ . BIET/RLELDIC,
BIEWSK T + 27 LTOBERI R UAREERT. ol
L, WE~y FEBELERICHIO~ Y FEETREZEEY
5T EickD, ENy FOBERAKRT 2 EHHEETH
32 EART. TOHIKOWVWTIE, Hamilton &, HE&WIEE
DEEFRENE L, v—2ickD oI Nd 22 &5 5 con-
tact burnish & LTER LTV 34, B AEICO WV
THERELTVLRVY, 2 TEESE, EHEHsOBEM
EHEDISVWTF 4 R ERESEREEL LT, 20527 b
=y va (UIFCB) FEERY L™ zokkL L
T, BASEERNL LBV A TEY FERERSA ¥ %
A, HRERIMmmOIM v E Y FEKEIRS A 9%
HAWwizav sy b=y v 20884, CBOBEICLS
BE+ Lo — K v (REFEERERE OZLE LT Fig. 12
ICRd. CBIT& D 10nm O A — K VENEET L ETO
KDL TH 0, BB TREFEOEEMSERSIATL
L bbb ZDEED, Table ] DEHET~ Y FEE
FEHMTHIHAET « 27 [ElEcREIE 163 BER, #4918
MEHEEENS., CoHmiIEED 5 FERTEERHEE & ik
L¥11/250 Th v, FHax IHEMSE30ENH ST
EERLTVAS,

4.5 SROBRE

DI EOWBHBEIZIEEAEE Y « v o 74 XKD
BRTHE, T4 R7HEOMBIIDLVTHBE~y FO
BRIFICERNERLTEY, MBICRELEVRETVLE
FRRENWL0EBENLERTHD, Fl—F 1 27 L TEE
DK~ v ¥ THET 24BN H 5.

T, BREEEFEELT, ~y F, 422150 T
REAMIKE D SOIEBEPHIN v FOKEOK

AARICHESYS5E Vol 28, No. 2, 2004

ek EMmEAERET LB THE. Thiko
WTREBHOBERESH D, FlOMELHLDTIITIE
i 75 - 72,

AiEiOFBR T, BRICE L TEFHEZ 260 50 1 i
ZUNENRH B EBFHIENTVWS, Chicxwtl, LIET
B LS ERT /3, 7427 7 € VBEHIT 1/4 58
RiAgh, BREBRDESTXCHN TETEIONS &
T2E, FORBTI/I21T B, & 51T# 1/20 OB
BPBETH 5.

BRHGEERSFETI nm OREELEL L TH
D, 0.1 nm OEEBRAIEREESLEENSE, DL
EEOEAGNELLD,

5. ¥ & ®

Plk, vy 7 b~y FOBEBRICEEL T, &
[y FEAWIHE DR, HolERIRO Tl ©
Ve ve Fu 20 RBE BV SERG ORISR
oW TE &,

SHBRISDIEUBINIHR~ v FIBEOIREL, HiEk
CrREEIE DM EEFEME DR b, R AIBERER LR o Ls &
K&, BEEHKEFICmTNy F e 7y 27 22—
Y TRREED BICE D, A Zo—Bic i hdEE
H¥TH5.

&E X H

1) S. Batia: Proc. JSME-IIP/ASME-ISPS Joint MIPE'03
(2003), p. 225.

2} H.Hamilton, R. Anderson, and K. Goodson: IEEE Trans.
Magn., 27, 4921 (1991).

3) Y.Liand A.K. Menon: Trans. ASME, J. Trib., 118, 813
(1996).

4) M. Tokuyama and Y. Kawakubo: JAST, Tribologists, 43,
363 (1998) (in Japanese).

5) J.Itoh, K. Tanimoto, and Y. Ohtsubo: IEEE Trans. Magn.,
33, 3139 (1997).

6) J. Itoh, Y. Sasaki, K. Higashi, H. Takami, and T. Shika-
nai: IEEE Trans. Magn., 37, 1806 (2001).

7) Y. Kawakubo, M. Ishii, T. Higashijima, and S. Nagaike:
JAST, Tribologists, 42, 807 (1997).

8) Y. Kawakubo: /. Magn. Soc. Jpn., 21, 1224 (1997).

9) Y.Kawakubo, S. Miyazawa, K. Nagata, and S. Kobatake:
Digests of APMRC 2002 Singapore (2002), CA-01.

10) Y.Kawakubo, S. Miyazawa, K. Nagata, and S. Kobatake:
IEEE Trans. Magn., 37, 898 (2003).

11) Y. Kawakubo and Y. Yahisa: Trans. ASME, J. Trib., 117,
297 (1995).

12) Y. Kawakubo, M. Ishii, Y. Kokaku, Y. Yahisa, and T.
Yamamoto: JAST, Tribologists, 44, 281 (1999) (in Japa-
nese).

13) Y. Kokaku, H. Matsumoto, H. Inaba, S. Fujimaki, and K.
Abe: IEEE Trans. Magn., 29, 3942 (1993).

14) M. Ishii, M. Y. Kawakubo, and N. Sasaki: /JEEE Trans.
Magn., 35, 2341 (1999).

15) Y. Kawakubo: JAST, Tribologists, 47, 145 (2002) (in
Japanese).

81

NI | -El ectronic Library Service



The Magnetics Society of Japan

16) S.Kobatake, S. Miyazawa, K. Nagata, and Y. Kawakubo:
Proc. JSME-ASME, MIPE 2003 (2003), p. 351.

17) S.Kobatake, Y. Kawakubo, K. Nagata, and S. Miyazawa:
Proc. JAST Tribology Conf. (Niigata) (2003), pp. 347—
348 (in Japanese).

18) M. Suk: Trans. ASME, J. Trib., 118, 794 (1996). - N o o

19) S.Miyazawa, S. Kobatake, Y. Kawakubo, and S. Hirono: A7EED A Ko -, ZAEEEL
Proc. JSME-ASME, MIPE 2003 Yokohama (2003), pp. S EFOMEICHE, HECES,
357-358. HPY oA Foy—, BEEE (T

(2003 £ 11 A 12 B )

JASRE— »bE 505

BB 44 HERFRFFEREEM LFE
BLHFEET, RE GO HIRERA
t, [EREO R gIET, MM 2R T,
F1l ENRELERCE L. BT 4

INERFTE—  CWdfd LAV

F14 FEMRFERERERE Y R 7 TF
BEWELHEET, RE BEYR7 LR
THEEREHRIEREES S,

FF oA Kov—, BRI

82 BAGAMSFSE Vol 28, No. 2, 2004

NI | -El ectronic Library Service



