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GLASS—CERAMIC FOR MAGNETIC DISKS

Naoyuki Goto
OHARA INC. R & D Division

Abstract
A fierce competition has been taking place in the development of glass substrates in regard i the

down-sizing and improvement of the storage capacity of hard disk drives (HDD).

When compared to

aluminum substrates, glass substrates are superior in terms of flatness, smoothness of surface, and their ability
to create a thin film, which greatly improve the storage capacity of magnetic disks. An amernican manufacturer

has alrcady markcted glass substmites,
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Table 1. Glass-ceramics

Glass systems Crystal phases Characteristics
Sifh: -Liaf Lithine monosilicate, Lithive distlicate Chemically machinable
8i0z-410s-Lis0 B -Spodumene, S -Quarix s-s Lo expansion, Thermal resistanco
5102-51205-¥g Cordierite Lov diclectric Joss, Abrasion resisiance
8i0: 4110 -Ba0-Na .0 Nepheline High mechunical strongth
5i0: -1 20:-Cal £ -¥ollastonite figh sechanical strength
Sildy A0 -2r0; a -Aluaing, Zivconia High thernal resistance
8100 ALy -He0-K0 (Nao03-F Fluoraica Nachivable
Bz .05 Cald- gl dpatite Biogluss
Sift-Cal-Na 0-8-0-F Fluor-camasite High mechanical strenyth
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Table 2. New type Glass-ceramics

Old type

News Type

QHARA Code TS -11

TS~10

Glass systems $i07-LEiz0-Pa0s-%a:0-¥g0

S§i02-11:0-P20s-Ng0-Zn0

o ~LieSia0w
{fRod-like grain)

Crystat Phases
(Yicrostructure)

a -Sif: @ -Cristebalite
{Nona-spherical grain)

e -Lithivm distiicate

o ~LisSix0s a -Lithium disilicate
{ ¥ono-spherical grain)

« -8102 @ ~Quartz
{Apgregated-spherival grain)

Characteristic

» Ka:f free
« Changes of smicrostruciure
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Fig. 2. The relationship between a -Quartz
grain size and surface roughness.

Fig. 3. AFM image for T5-10 glass-ceramic
of polished surface,
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Raw Materials, Weighing, Mixing
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Melting
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Pressing
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Crystallization
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Hole cutting

1st Lapping, Chamfering
2nd Lapping, Polishing

i

Cleaning
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Inspection Inspection
¢ !
Substrates Blanks with hole

Fig. 4. Manufacturing process of T5-10

Table 3. Physical properties of T5-10

1510
Trem Uit Trpe
A Bu Bo
Specific gravity {—3 4 241 241
Young s modulus (% §0"8/e') 920 925 923
Poisson’ s ratio [ 420 0.20 0.20
Hending strength
e s (kg/an®) n % %
(IS Ri6D1>
¥ickers Bardness {kg/amt) w 730 00
ific heat it
Specific heat RO | e | 0.8 0.5 0.5
{JIS RiBIL)
theraal conductivity
{¥/a-L} §.8l 26 a0
{318 RiGIL}
thersal expansion
s aeem g 61 82
coefficient
Yolume Tesistanse {Qeen) | RTXIPS | LBXID ] Laxige
Roughness RalA) HY 28 <]
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Table 4. Specifications TS5-10 Substrate

2.5 inch

Quter Diemeter (am) 65. 0005, 850 B85, 8008, 050
Inner Disseter (ua) 20, 008-+0, 050/ +4, 015 20, 800-+4, 050/ +0. 015
Thickness (ma) 0.38§ 0. 020 8. 635£0.020

g ) 4555 4545
Chaefering

A (o) 0.150.08 0.10:£0.02
Flatness {um} %5 %3

6. R « AV BEEM TS-100458

Advantages

« Surface texturing not required { Surface
roughness contrellablity 5
Ra= 3~ 50A Rp= 30 ~ 200A

» Rigid non-buckling surfaces

» Low flatness values

» Thinner substrates

» Superior shoek resistance (High surface
hardness)

+ Light weight

* Good CSS results

« Bxcellent glide height (to 1xinch)

» BExcellent physical / mechanical proper-
ties

- Corrosion resistance paterial

+ No putgasing

« Suitable for LASER texturing
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