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Development of Highly Reliable Thin-Film Magnetic Disks

Satoshi KUROSAWA
Yukio OHNUKI
Akio KONDO

Lubricant (Fomblin AM2001) for thin—film magnetic disks was purified by removing relatively low molecular

weight component by means of the solvent extraction method. By using this purified lubricant, deviation of

lubricant thickness by heating, dissolution into alternative fluorocarbon solvents, and friction characteristics

were investigated.

Loss of lubricant on the disks was not observed at 60°C by FT-IR. The purified lubricant dissolved

thoroughly into alternative fluorocarbon solvents. Low friction coefficients were observed in continuous wear

tests, stiction tests and C. S. S. cycle tests.
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Table 1 Average molecular weight and molecular weight distribution of the lubricant, AM2001.

Number-average Weight-average Molecular weight
AM2001 molecular weight molecular weight distribution
(Mn) (Mw) Mw/Mn)
Purified 3700 4200 1.13
Non purified 1800 2900 1.61
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Table 2 Sample disks in this study

Table 3 Alternative fluorocarbon solvents.
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Fig. 3 The lubricant thickness vs. heating time for
purified luburicant (®) and non purified
lubricant (m) at 60°C.
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Fig. 4 The friction coefficient vs. lubricant thickness for purified luburicant
(©) and non purified lubricant (A) in continuous wear test at 100 rpm.
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Fig. 5 Relationship between friction coefficient, u

and #N/P. #, N and P represent lubricant

viscosity, rotational numbers and loading

force, respectively.

Table 4 Comparison of friction coefficient between

purified lubricant and non purified at 0 cy-
cle and 10000 cycles in C. S. S. test.

(8) 7L A RBVIARL MADFRMYE
(1) EERME

fEH % Table 5 KR d, SO #1770 - CREH
Fizs T, BT H o bRuTFhofRB Yy vy
M bERT 52 EHE L, 2hug, REY L~y
METRERIES FERG Y, BRICE > ThREIhS
EEZ BB,

(2) EARESH

Yy bz FC-77 2R LIBEORKR % Fig.
7-{a) 2, 7 LA 13 ERAVLBEORKR A Fig.
7-b) R, MEENLET DL, MABESHIZITZ
EACERTEDONT, MOV AR MRV THIA
HOR LG,

(3) EfTFEBHEERARNM, BB LV CSS HiE
Fig. 8, Fig. 9 iz, Th Zh#EEEHERENR, WE
RHEBEERETT, EYAR P ERACTER LT 4 A
7 OEEEROMEE, 7 A 13ERVGISEEORKR
LR EEREE 2R LTV %, Table 6 (& CSS &
BafE R Z27~$, CSS 10000z, 20000[E]{% 0> BEER (R E

: Friction coefficient
Sample al&rzlf)%rit) reton - - Table 5 Comparison of solubility for solvent bet-
at 0 cycle | at 10000 cycles ween purified lubricant and non purified
Disk 1 0.20 0.95 lubricant.
Disk 2 | Purified 0.16 0.60 Solvent | Purified AM2001 | Non purified AM200
Disk 3 0.18 0.34
Disk 4 0.18 0.73 FC-72 Soluble Insoluble
- FC-84 Soluble Insoluble
Disk 5 Non purified 0.15 1.08 FC-77 Soluble Insoluble
ZS-70 Soluble Insoluble
Freon 113 Soluble Soluble
1.6
.‘S 1.4} ,
2
3 12 O Purified 4"
< 1.0k :
5 A Non purified i
"3 08 B ]
E 1
o 0.6 4&
5 4} / o
N o] ks (@]
0.2¢ oo° Eﬁﬂﬁﬂ °To
0 L 1 \
0 10 20 30 40 50

Lubricant thickness (A)

Fig.6 The static friction coefficient vs. lubricant thickness for purified luburi-
cant (O) and non purified lubricant (A) in stiction test at room

temperature 80% RH 24 hr.
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Fig. 7-(a) Lubricant thickness distribution of cercumferential direc-
tion of the disks. The freon 113 was used for the solvent of

lubricant.
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Fig. 7-(b) Lubricant thickness distribution of cercumferential direc-
tion of the disks. The FC-77 was used for the solvent of
lubricant.
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Fig. 8 Dependencies of friction coefficient on coating thickness of purified

lubricant coated disk. Solvent of lubricant: (/\) FC-77; (0) FC-84;
() FC-72; (m) ZS-70; (A) Freon 113.
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Fig. 9 Dependencies of static friction coefficient on coating thickness of

purified lubricant coated disk. Solvent of lubricant: (A) FC-77; (0)
FC-84; (x) FC-72; (m) ZS-70; (A) Freon 113.

Table 6 Comparison of friction coefficient between purified lubricant and non purified at 0 cycle, 10000 cycles

and 20000 cycles in C. S. S. test.

Friction coefficient
Sample Solvent
at 0 cycle at 10000 cycles at 20000 cycles

Disk 1 FC-72 0.20 0.16 0.22
Disk 2 FC-84 0.34 0.27 0.32
Disk 3 FC-77 0.22 0.25 0.41
Disk 4 ZS-70 0.19 0.17 0.23
Disk 5 Freon 113 0.19 0.20 0.40
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