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Characteristics of glass-ceramics and their application to

substrates.

Hisao Yatsuda, Naoyuki Goto and Kazuyuki Kisi
OHARA Inc., R & D Division
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Table 1 Properties of glass-ceramics
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T—— Name
I 26C-11 TS-11 TRC-5
Properties T —
Expansion Coeff. [100~300°C]
, 110 114 50
{(X1077/°C)
Transformation Temp. Tg (°C) — - 873
Thermal
i Yield Point At {°C) — - 961
Properties
Thermal Conductivity (W/m » K) 3.2 2.5 1.4
Max. Operating Temp. (‘C) 1004 780 850
Vicker's Hardness Hv(Kgf/mm?) 959 609 890
Abrasion(JOGIS10} Aa 3 20 38
Youngs Modulus E(10°N/m% 1291 889 1083
Mechanical | Rigidity Modulus GULE*N/m?) 551 375 451
Properties Poissons Ratio 0.171 0.186 0.201
Bending Strength {N/mm%
& _ 300 280 180
(J1S1601, 4point)
Specific Gravity 3.25 2.40 2.08
Water Resistance {JOGIS06) [class] (1] {3} [2]
Chemical Acid Resistance (JOGIS06) [class] (1] (1] f1]
Properties
(Powder test) Alkali Resistance [NaQH, N/10] 0.05 0.2 0.02
Weight Loss (%)
Optical Refractive Index nd - e 1.603
Properties Abbe Number vd - - 48.1
Volume Resist, (2—cm)DC, 1 min, 20°C 3.3x 194 9.1x10" 3.5%10%
Electrical
) Dielectric Constant  &(1MHz) 20°C 7.5 5.8 6.4
Properties
Loss Tangent tand{iMHz)20°C 3x10 4x107° 10x107°
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Table 2 Specifications of magnetic disk substrate

Specification 3.5 inch disk

Thickness 1.27£0.02 mm

Outside Diameter 95.0-:40.1 mm

Inside Diameter 25.0+0.05

-8  mm
Concentricity <20 m
Chamfer Length 0.2~0.6 mm
Flatness <Hrm
Roughness (Rpux) <200 A
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Table 3 Bending sirength of glass-ceramics and glasses

Bending Strength (N/mm® Weibuli Coeff,

Name (151601 4point}

T&-11 280 1.1

TS-11 Orig. glass 100 5.9

ZGC-11 300 11.7

ZGC-11 Orig, glass 120 6.9

I 100 A Sum 1 H00A Srem t 100A Sem

R il i ———Ja

AL TS-11(non treatment) B. T5-11(Treatment) C. IGC-11(Treatment)

Fig. 1 Surface roughness of glass-ceramics by chemical treatment
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Abstract

Glass-ceramics have several attractive char-
acteristics such as high heat durability, high
mechanical strength, and high hardness, etc. We
developed a glass-ceramics matching with the
request of users for super-flat substrate by
corirolling their thermal expansion and
abrasivility. Therefore, these glass-ceramics
plates are considered to be one of the best
candidate for the substrate of magnetic disk.

Furthermore, these glass-ceramics plates are
also useful for substrates of magnetic head,

optical magnetic disk and L. C. D,, etc.
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