1 DESCRI PTI ON TI TLE OF I NVENTI ON: GLASS FOR SUBSTRATE, AND GLASS
SUBSTRATE TECHNI CAL FI ELD 5The present invention relates to an
information recording nedi umsuch as a,magnetic disk (hard disk), a
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15Further, the present invention provides the above glass for a
substrate, wherein (My0+Ca0)/ (Si 02+Al 203+B203) is from0.04 to 0. 16.
Further, the present invention provi des2 t he above glass for a
substrate, wherein the total of content™s of the above 10 conponents
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and 14 will increase, or nelting or nolding of the glass tends to be
difficult. It is preferably at nost 90% nore preferably at nost 88%
In a case where it is desired to increase the nelting property or
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Further, the present invention provides the above glass for a substrate, wherein



48 mm) to be used for e.g. a portable MP3 player, and its market is
expandi ng every 30year. On the other hand, its supply at a |low price
is desired. Gass to be used for such 3 gl ass substrate is preferably
one suitable for mass production. Mass production of plate glass is
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substrate, wherein the substrate for an information recording medium is a substrate for

a magnetic disk.
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Further, the present invention provides a magnetic disk having a magnetic

recording layer formed on the above glass substrate or on the above chemically

tempered glass substrate.

ADVANTAGEQUS EFFECTS OF INVENTION

It is possible to obtain glass for a substrate having a high glass transition point,
which may be used for e.g. an information rebording medium. It is thereby possible to
increase the heat treatment temperature to be carried out after forming a magnetic film
on a substrate and to obtain an information recording medium having a high recording
density. '

Further, it is possible to obtain glass for a substrate having a high specific
modulus, which may be used for e.g. an information recording medium. It is thereby
possible to prevent warpage or deflection during rotational driving and to obtain an
information recording medium having a high recording density.

Further, it is possible to obtain scratch resistant glass for a substrate, which may
be used for e.g. an information recording medium. It is thereby possible to prevent
scratching in production steps, during mounting on a spindle or during other handlings,
or to prevent cracking of a substrate.

Further, at the time of mounting a substrate, a spindle made of metal is fixed by a
member made of metal, and therefore, if the difference in thermal expansion coefficient
is large between the substrate and such metal spindle or metal member, a stress may
be formed at the time of a temperature change, whereby cracking of the substrate may
occur. Usually, the thermal expansion coefficient of glass is small as compared with
the thermal expansion coefficient of metal, and at the time of using glass as a
substrate, it is preferred to use glass for a substrate, which has a thermal expansion
coefficient as large as possible thereby to increase matching of the thermal expansion
with a metal spindle and other metal drive members.

According to the present invention, it is possible to obtain glass for a substrate
having a large average linear expansion coefficient, which may be used for e.g. an
information recording medium. It is thereby possible that the thermal expansion
matching with other metal drive members becomes high, and the stress formed at the

time of a temperature change becomes small, whereby e.g. cracking of the substrate
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will be less likely to occur.

DESCRIPTION OF EMBODIMENTS

Now, the glass of the present invention will be described with reference to a case
where it is used as a substrate for a magnetic disk, but it should be understood that the
present invention is by no means limited thereto.

The glass of the present invention preferably has a specific modulus E/d of at
least 32 MNm/kg. If E/d is less than 32 MNm/kg, warpage or deflection is likely to
occur during rotational driving, whereby it tends to be difficult to obtain an information
recoding medium having a high recording density. Typically, E/d is at most 40
MNm/kg. Here, E is a Young’s modulus (unit: GPa), and d is a density (unit: g/cm®).

The glass of the present invention preferably has a glass transition point Tg of at
least 890°C. [fitis less than 630°C, the substrate tends to be deformed by a heat,
and it becomes difficult to sufficiently increase the thermal treatment temperature for
forming a magnetic layer, whereby it tends to be difficult to increase the coercive force
of the magnetic layer. It is more preferably at least 700°C.

The average linear expansion coefficient a of the glass of the present invention at
from -50 to 70°C is typically from 20x107/°C to 45x107/°C. For example, in a case
where it is desired to reduce the difference in the thermal expansion coefficient from
another member such as a metal drive thereby to prevent cracking of the substrate due
to formation of a stress at the time of a temperature change, a is preferably at least
32x107/°C, more preferably at least 34x107/°C.

The cracking probability P of the glass of the present invention is preferably less
than 80%. If itis 80% or higher, scratching is likely to occur in production steps, or
during mounting on a spindle or during other handlings, whereby cracking of the
substrate is likely to occur. It is more preferabiy at most 70%.

Now, the compaosition of the glass of the present invention will be described, as
represented by mol%.

Si0; is a component to form the skeleton of the glass and is essential. Ifitis
less than 66%, the acid resistance will decrease, d will increase, the glass tends to be
susceptible to scratching, Tg will decrease, or the liquid phase temperature will

increase, whereby the glass becomes unstable. It is preferably at least 67%, more
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will increase, whereby melting and forming of the glass tend to be difficult, E or E/d will
decrease, or o becomes small. It is preferably at most 74%, more preferably at most
5 72%, particularly preferably at most 70%.

AlO3 has an effect to increase the weather resistance and is essential. Ifitis
less than 7%, such an effect will be small, or E or E/d or Tg will decrease. ltis
preferably at least 8%, more preferably at least 10%. If it exceeds 17%, the above-
mentioned T2 and T4 will increase, whereby melting and forming of the glass tend to be

10  difficult, the acid resistance will decrease, a becomes small, or the liquid phase
temperature tends to be too high. [t is preferably at most 16%, more preferably at
most 15%, further preferably at most 14%.

B»0O3 is not essential but may be contained up to 7%, since it has an effect to
make the glass scratch-resistant or to improve the melting property of the glass. |If it

15 exceeds 7%, E or E/d or Tg will decrease, or it becomes very volatile in coexistence
with an alkali metal oxide component. lt is preferably at most 6.5%. In a case where
it is desired to increase Tg or to suppress the volatility, B20O3 is preferably at most 4%,
more preferably at most 2%, and more preferably, B,Oj3 is hot contained.

If the total of contents of SiO,, Al,O3 and B»03 i.e. SiO»+AlQ3+B203 is less than

20 81%, the glass tends to be susceptible to scratching. If it exceeds 92%, the above T,
and T4 will increase, or melting or molding of the glass tends to be difficult. ltis
preferably at most 90%, more preferably at most 88%. In a case where it is desired to
increase the melting property or moldability of the glass, the above total is preferably at
most 86%.

25 The ratio of the B20O3 content to the Al,O3 content i.e. BoO3/AlLO3 is preferably at
most 0.6. If it exceeds 0.6, E or E/d may decrease. It is more preferably at most 0.5,
further preferably at most 0.4, particularly preferably at most 0.3, most preferably at
most 0.2.

Li2Q is not essential but may be contained up to 9%, since it increases E, E/d or

30 q, or to improve the melting property of the glass. If it exceeds 9%, the acid
resistance or weather resistance will decrease, Tg will be low, or the glass tends to be

susceptible to scratching. It is preferably at most 7%. In a case where it is desired
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to increase E or E/d, Li,O is preferably at most 3%, more preferably less than 2%,
further preferably at most 1%, and particularly preferably, LizO is not contained.

Na;0 is not essential but may be contained up to 8%, since it has an effect to
increase a or to improve the meiting property of the glass. [f it exceeds 8%, the acid
resistance or weather resistance will decrease, Tg will be low, or the glass tends to be
susceptible to scratching. It is preferably at most 7.6%. Further, when NayO is
contained, its content is preferably at least 1%. In a case where it is desired to
increase o, NayO is preferably at least 3%, more preferably at least 4%, further
preferably at least 5%, particularly preferably at least 6%.

K20 is not essential but may be contained up to 3%, since it has an effect to
increase a or to improve the melting property of the glass. If it exceeds 3%, the acid
resistance or weather resistance wilt decrease, Tg tends to be low, or the glass tends
to be susceptible to scratching. It is preferably at most 2%, more preferably at most
1%, and further preferably, KO is not contained.

If the total R0 of contents of Li2O, Na-0 and K20 is less than 3%, a becomes
small, or the melting property of the glass decreases. It is preferably at least 3.5%,
more preferably at least 4%, further preferably at least 4.5%, particularly preferably at
least 5%. If R,O exceeds 9%, the acid resistance or weather resistance will decrease,
Tg tends to be low, or the glass tends to be susceptible to scratching. It is preferabiy
at most 8.5%, more preferably at most 8%, further preferably at most 7.5%.

MgO is not essential but may be contained up to 13%, since it will increase E,
E/d or a, or will improve the melting property of the glass. If it exceeds 13%, Tg tends
to be low, the glass tends to be susceptible to scratching, or the liquid phase
temperature tends to be too high. It is preferably at most 12%, more preferably at
most 11%, further preferably at most 10.5%, particularly preferably at most 10%.
When MgO is contained, its content is preferably at least 4%. In a case where itis
desired to increase E or E/d, MgO is preferably at least 5%, more preferably at least
6%, further preferably at least 7%, particularly preferably at least 8§%.

Ca0 is not essential but may be contained up to 6% since it increases a or
improves the melting property of the glass. If it exceeds 6%, Tg tends to be low, the
glass tends to be susceptible to scratching, or the liquid phase temperature tends to be

too high. It is preferably at most 5%, more preferably at most 3%, further preferably
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at most 2%, particularly preferably at most 1%.

If the total of contents of MgO and CaO i.e. MgO+CaO is less than 4%, o
becomes small, or the melting property of the glass will decrease. It is preferably at
least 5%, more preferably at least 6%, further preferably at least 7%, particularly
preferably at least 8%, most preferably at least 9%. If the above total exceeds 13%,
the acid resistance or weather resistance wili decrease, Tg tends to be low, or the
glass tends to be susceptible to scratching. It is preferably at most 12.5, more
preferably at most 12%, particularly preferably at omost 11.5%, most preferably at
most 11%.

The ratio of MgO+CaO to SiOx+Al03+B203 i.e. (MgO+CaO)/(SiOx+Al,03+B203)
is preferably at most 0.16. If it exceeds 0.16, the acid resistance or weather
resistance will decrease, Tg becomes low, or the glass tends to be susceptible to
scratching. It is more preferably at most 0.15%, further preferably at most 0.14%.

If the total of contents of Na20O, KO and CaO i.e. Na,O+K,;0+CaO exceeds 10%,
the acid resistance or weather resistance will decrease, Tg tends to be low, or the
glass tends to be susceptible to scratching. [t is preferably at most 9%. For example,
in a case where it is desired to increase a, Na;O+K,0+CaO is preferably at least 2%,
more preferably at least 5%, further preferably at least 7%, particularly preferably at
least 8%.

The ratio of Na,O+K,0+CaO to SiO,+Al,03+B-0s i.e.

(NazO+K;0+CaO)/( SiOz+AlO3+B203) is preferably at least 0.125. I it exceeds
0.125, the acid resistance or weather resistance will decrease, Tg tends to be low, or
the glass tends to be susceptible to scratching. It is more preferably at most 0.124,
further preferably at most 0.123, particularly preferably at most 0.122, most preferably
at most 0.121.

TiOz is not essential but may be contained up to 5%, since it has an effect to
increase E or E/d while maintaining the weather resistance, to increase Tg, or to
improve the melting property of the glass. If it exceeds 5%, d will increase, a
becomes small, the glass tends to be susceptible to scratching, or a phase separation
is likely to occur. It is more preferably at most 3%, further preferably at most 2%,
particularly preferably at most 1%, and more preferably TiO; is not contained.

ZrO; is not essential but may be contained up to 5%, since it has an effect to
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increase E or E/d while maintaining the weather resistance, to increase Tg, or to
improve the melting property of the glass. If it exceeds 5%, d becomes large, a
becomes small, the glass tends to be susceptible to scratching, and the liquid phase
temperature is likely to be too high. It is more preferably at most 3%, further
preferably at most 2%, particularly preferably at most 1%, and most preferably, ZrO; is
not contained.

The total of contents of TiOz and ZrO; is 5% at the maximum and is typically at
most 3.5%. [f it exceeds 5%, d will increase, a becomes small, or the glass tends to
be more susceptible to scratching. It is more preferably at most 3%, further preferably
at most 2%, particularly preferably at most 1%, and most preferably, neither TiO; nor
ZrO; may be contained.

The glass of the present invention consists essentially of the above components,
but it may contain other components within a range not to impair the purpose of the
present invention i.e. in a total within a range of less than 3%, preferably less than 2%,
typically less than 1%.

SrO or BaO may increase d or may make the glass susceptible to scratching but
may sometimes have an effect to increase a while maintaining the weather resistance
or to improve the melting property of the glass. Their content in such a case is
preferably at most 2% in total. The total is more preferably at most 1.5%, further
preferably at most 1%, and typically SrO and BaQ are not contained.

Further, clarifying agents such as SO;, Cl, Asp03, Sb203, SnO;y, etc. may be
contained up to 2% in total. Further, coloring agents such as Fe,Os, Co304, NiO, efc.
may be contained up to 2% in total.

A glass substrate for an information recording medium made of the glass of the
present invention is usually a circular glass plate.

The glass substrate for a magnetic disk is widely used for e.g. a 2.5 inch
substrate (outer diameter of the glass substrate: 65 mm) to be used for e.g. a notebook
personal computer, or for a 1.8 inch substrate (outer diameter of the glass substrate:
48 mm) to be used for e.g. a portable MP3 player, and its market is expanding every
year. On the other hand, its supply at a low price is desired, Glass to be used for
such a glass substrate is preferably one suitable for mass production.

Mass production of plate glass is widely carried out by a continuous-forming
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mentioned above, the glass of the present invention is glass which can be formed by a
float process, and thus, it is suitable for mass production.

The process for producing the glass and the glass substrate of the present
invention is not particularly limited, and various processes may be used. For example,
materials for the respective components commonly used are blended to have a desired
composition, and such a mixture is heated and melted in a glass melting furnace.
Then, the glass is homogenized by e.g. bubbling, stirring or addition of a clarifying
agent, followed by forming into a plate glass having a predetermined thickness by a
well-known method such as a float process, a press method, a fusion method or a
downdraw method, and then, after annealing, processing such as grinding or polishing
is carried out as the case requires, to obtain a glass plate having a prescribed size and
shape. As the forming method, a float process suitable for mass production is
particularly preferred. Otherwise, a continuous forming method other than the float

process, i.e. a fusion method or a downdraw method is also suitable.

EXAMPLES

Materials of the respective components were blended to obtain compositions as
shown by mol% in the rows for from SiOz to ZrO; in Examples 1 to 8 in Table 1 and in
Examples 28 and 29 in Table 3 and melted at a temperature of from 1,550 to 1,600°C
for from 3 to 5 hours using a platinum crucible to prepare glass. In the melting, a
platinum stirrer was inserted in the molten glass, and the glass was stirred for 2 hours
and homogenized. Then, the molten glass was cast to form a plate and annealed fo
room temperature at a cooling rate of 1°C/min, and then, processed into a glass plate
having a desired thickness. In the Tables, Si+Al+B represents the total (unit: mol%) of
contents of SiO;, AlO3 and B;0s, B/Al represents the ratio of the BoO3 content to the
AlzO3 content, R2O represents the total (unit: mol%) of contents of Li;O, Na;O and KO,
Mg+Ca represents the total (unit: mol%) of contents of MgO and CaO, MgCa/SIAIB
represents (MgO+CaQ)/(Si0+Al03+B,03), Na+K+Ca represents the total (unit:
mol%) of contents of NaxO, K,O and CaO, NaKCa/SiAIB represents
(NapO+K,0+CaO)/(SiO+AlLO3+B,03), and Ti+Zr represents the total (unit: mol%) of
contents of TiO, and ZrO».
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above-mentioned average linear expansion coefficient a (unit: x107/°C), the Young's
modulus E (unit: GPa), the specific modulus E/d (unit: MNm/kg), the glass transition
point Tg (unit: °C) and the cracking probability P {unit: %) were measured by the
following methods. The results are shown in the Tables.

d: Measured by an Archimedes method using from 20 to 50 g of glass free from
bubbles.

a: By means of a differential thermal dilatometer and using quartz glass as a
reference sample, the rate of elongation of glass when it was heated at a rate of
5°C/min from room temperature to a temperature at which the glass was softened and
elongation was no longer observed, i.e. to an yield point, was measured, and from the
obtained thermal expansion curve, an average linear expansion coefficient within a
range of -50 to 70°C was calculated.

E: With respect to a glass plate having a thickness of from 5 to 10 mm and a
size of 3 cm square, the measurement was carried out by an ultrasonic pulse method.

Tg: By means of a differential thermal dilatometer and using quartz glass as a
reference sample, the rate of elongation of glass when it was heated at a rate of
5°C/min from room temperature to its yield point, and the temperature corresponding
to the critical point in the obtained thermal expansion curve was taken as the glass
transition point.

P. Both surfaces of a glass plate having a thickness of from 1 to 2 mm and a
size of 4 cm x 4 cm, were mirror-polished with colloidal silica, to obtain a sample, and
by using such a sample, the cracking probability was measured. In an atmosphere of
the dew point -28°C to -27°C, by adjusting the load of a Vickers hardness tester to be 2
kgf = 19.6 N, 15 points Vickers indenters were driven in, whereupon the number of
cracks formed at four corners of indentations was measured. The number of such
cracks was divided by the possible number of cracks being 60 to obtain the cracking
probability (unit: %). Here, the precision in measurement of P is about £10%.

Examples 1 {0 27 in Tables 1 to 3 are working Examples of the present invention,
and Examples 28 and 29 are Comparative Examples. From these resulis, it is evident
that glasses in Examples have high specific modulus as compared with the glass in

Example 28 and have high cracking resistance as compared with the glass in Example
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29, while having high glass transition points.

TABLE 1

Ex. 1 2 3 4 5 6 7 8 9 10
Si0, 67.0 /685 |685 |685 |66.0 |66.0 (685 |685 |740 |[66.0
AlLO; 12.0 (130 1150 [15.0 |11.2 [142 [13.0 [150 |13.0 {17.0
B.0s 4.0 0 2.0 2.0 6.1 6.1 0 0 0 5.0
Li,O 0 0 4.0 3.3 3.3 4.2 6.2 0 0 0
Na,O 5.0 7.2 52 1.2 1.2 1.2 1.0 1.0 6.0 6.0
K-O 0 0 0 0 0 0 0 0 0 0

| MgO 6.5 9.9 7.9 7.9 5.1 5.1 7.7 7.7 5.0 6.0
Cal 5.0 1.0 1.0 1.0 4.6 1.6 5.2 1.2 2.0 0
TiO, 0 0 0 0 0 0 0 0 0 0
Zr0, 0.5 0.5 0.5 0.5 2.5 2.5 0.5 0.5 0 0
Si+Al+B 83.0 [81.5 [855 |855 |833 [863 [815 [83.5 [87.0 [88.0
B/AI 033 |0 013 [013 |054 |043 |0 0 0 0.29
R:0 5.0 7.2 5.2 5.2 4.5 45 52 7.2 6.0 6.0
Mg+Ca 11.5 109 |8.9 8.9 9.7 6.7 12.9 (8.9 7.0 6.0
MgCa/SiAIB | 0.14 (1013 (010 |0.10 012 (1008 1016 | 011 |0.08 | 0.07
Na+K+Ca 100 |82 6.2 2.2 5.8 2.8 6.2 2.2 8.0 6.0
NaKCa/SiAIB | 0.120 | 0.100 | 0.072 ; 0.025 | 0.070 | 0.032 | 0.075 | 0.026 | 0.092 | 0.068
Ti+Zr 0.5 0.5 0.5 0.5 2.5 2.5 0.5 0.5 0 0

d 243 1247 | 245 245 247 (246 248 |246 |241 |2.40
a 343 (420 |327 |228 |285 |236 |277 |242 |355 |33.0

| Tg 742 747 741 743 694 1 752 756 740 724
E 783 |820 |834 |834 [828 |850 [896 |909 (813 |799
EMd 322 332 |340 |36.1 |336 |345 [36.1 |37.0 |33.7 [333
P 67 53 47 33 53 47 65 40 6 56
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TABLE 2
Ex. 11 12 13 14 15 16 17 18 19 20
Si0; 70,0 |74.0 |700 |71.0 |720 |69.0 |69.0 [710 |[71.0 |66.0
Al O3 17.0 18.0 11.0 [15.0 (105 |14.0 [11.0 {120 |11.5 |[17.0
B20s; 5.0 2.0 0 0 1.5 2.0 3.0 0 0 0
Li,© 0 0 0 0 0 2.0 0.0 0 0 9.0
Na,0O 6.0 3.0 6.0 8.0 3.5 0 6.0 6.0 6.0 0
K20 1.0 1.0 1.0 1.0 0 3.0 0 0 0 0
MgO 0 7.0 11.0 |5.0 6.5 10.0 |17.0 |7.0 7.0 8.0
CaO 0 5.0 0 0 6.0 0 1.0 1.0 1.0 0
TiO, 0 0 0 0 0 0 0 3.0 2.0 0
ZrQ, 1.0 0 1.0 0 0 0 3.0 0 1.5 0
Si+Al+B 920 |84.0 [810 |860 |840 |850 |830 [830 [825 |830
B/AI 029 (025 |[0.00 |0.00 (014 [0.14 ]0.27 O 0 0
R0 7.0 4.0 7.0 8.0 3.5 5.0 6.0 6.0 6.0 9.0
| Mg+Ca 0 120 [11.0 [5.0 126 |100 |80 8.0 8.0 8.0
MgCa/SiAIB | 0 0.14 (014 |006 (015 012 |010 [0.10 (010 |0.10
Na+K+Ca 7.0 8.0 7.0 9.0 85 3.0 7.0 7.0 7.0 0
NaKCa/SiAIB | 0.076 | 0.107 | 0.086 | 0.105 | 0.113 | 0.035 | 0.084 | 0.084 1 0.085 | O
Ti+Zr 1.0 0 1.0 0 0 0 3.0 3.0 3.5 0
d 238 [241 [246 242 243 (241 |249 (246 |2.49 |2.43
a 33.7 352 |416 (452 325 |307 (352 [364 |356 |296
| Tg 721 698 725 719 729 739 728 743 753 720
E /6.7 |796 840 (802 816 |832 |832 [83.7 [84.7 |906
E/d 321 |33.0 |341 332 |335 |345 |333 340 [34.0 |373
P 45 0 31 50 27 49 35 44 45 53




050002Zr0200005.00000.5Si+A +B 90.0 84.0 84.0 90.0 82.0
83.0 84.0 85.0 81.5 B/Al 0.18 0 00 0 001 0.70 0 RRO 6.0 3.0 6.0 4.0
5,0 7.0 4.0 0 5.2 w+Ca 4.0 13.0 10.0 ? 0 8.0 10.0 7.0 9.7 12.9
MyCa/ Si AlB 0.04 0.15 0.12 0.07 0.10 O. 9 0.08 0.11 0.16 Na+K+Ca

TABLE 3
Ex. 21 22 23 24 25 26 27 28 29
SiO; 700 |77.0 |73.0 1730 |720 |690 |73.0 |68.0 |685
Alz0O3 170 17.0 11.0 (170 (100 1140 |10 |11.2 |13.0
B.O; 3.0 0 0 0 0 0 0 7.8 0
Li,O 5.0 3.0 2.0 4.0 5.0 4.0 4.0 0 0
Na,O 0 0 4.0 0 0 0 0 0 5.2
K,O 1.0 0 0 0 0 3.0 0 0 0
MgO 4.0 13.0 [100 |0.0 8.0 10.0 7.0 5.1 7.7
Cao 0 0 0 6.0 0 0 0 4.6 5.2
Sro 0 0 0 0 0 0 0 5.2 0
BaO 0 0 0 0 0 0 0 0.1 0
TiO, 0 0 0 0 0 0 5.0 0 0
Zr0, 0 0 0 0 5.0 0 0 0 0.5
Si+Al+B 900 1840 |840 900 [820 [83.0 [84.0 [850 [815
B/AI 0.18 |0 0 0 0 0 0 » ]070 |O
R,0 6.0 3.0 6.0 4.0 5.0 7.0 4.0 0 5.2
| Mg+Ca 4.0 13.0 |10.0 [6.0 8.0 10.0 |7.0 9.7 12.9
MgCa/SIAIB 1004 015 (012 |007 |0.10 |012 |0.08 |0.11 0.16
Na+K+Ca 1.0 0 4.0 6.0 0 3.0 0 9.9 10.3
NaKCa/SiAIB | 0.011 j 0 0.048 [ 0.067 | O 0.036 | O 0.116 | 0.126
Ti+Zr 0 0 0 0 5.0 0 5.0 0 0.5
d 238 (240 (242 241 (255 |243 |245 |25 2.44
d 235 225 (332 212 207 1349 (207 [301 [405
| Tg 735 731 725 784 781 729 762 720 741
E 835 (866 (847 (846 [920 |855 |882 |770 |[822
E/d 3561 [36.0 |350 |350 [361 |352 |359 |30.8 |337
P 21 0 0 60 1 58 1 60 92

INDUSTRIAL APPLICABILITY
The present invention is applicable to an information recording medium such as a
5 magnetic disk and to the production of a glass substrate to be used for e.g. an
information recording medium.
The entire disclosure of Japanese Patent Application No. 2011-166934 filed on
July 29, 2011 including specification, claims and summary is incorporated herein by

reference in its entirety.



1.00 4.06.00 3.0 0 9.9 10.3 NaKCa/ S1IAI B 0.011 0 0.048 0.067 O

0.036 0 0.116 0.126 Ti+Zr 0 0 0 0 5.0 0 5.0 0 0.5 d 2.38 2.40 2.42
2.41 2.55 2.43 2.45 2.5 2.44 a 23.5 22,53 33.2 21.2 20.7 34.9 20.7
30.1 40.5 Tg 735 731 725 784 781 729 7é 720 741 E 83.5 86.6 84.7
84.6 92.0

1.  Glass for a substrate, which comprises, as represented by mol% based on the
following oxides, from 66 to 77% of SiOs, from 7 to 17% of Al.O3, from 0 to 7% of B,Os3,
from 0 to 9% of Li;O, from 0 to 8% of Na,O, from 0 to 3% of K;0, from 0 to 13% of MgO,
5 from O to 6% of CaO, from 0 to 5% of TiOz and from 0 to 5% of ZrO,, wherein the total

of contents of SiOs, Al,O3 and B;03 i.e. SiO+AlLO3+B»0; is from 81 to 92%, the total of
contents of Li-O, NaO and K,O i.e. Li;O+Na,O+K,0 is from 3 to 9%, the total of
contents of MgO and CaO i.e. MgO+Ca0O is from 4 to 13%, the total of contents of Na;O,
K20 and Ca0 i.e. Na,O+K;0+Ca0Q is from 0 to 10%, and the total of contents of TiO;

10 and ZrOsi.e. TiOx+Zr0Os is from 0 tc 5%.
2.  The glass for a substrate according to Claim 1, wherein the ratio of the B;O3
content to the Al,O3 content i.e. Bo0O4/AlO5 is at most 0.6.
3. The glass for a substrate according to Claim 1 or 2, wherein the ratio of
NazO+K,;0+CaO to SiO;+Al,03+B,0; i.e. (Na;O+K;0+Ca0)/(Si0,+Al,03+B,03) is at

15 most 0.125.
4.  The glass for a substrate according to Claim 1, 2 or 3, wherein SiO; is at most
74%, Al;O; is at least 8%, Li,O is less than 2%, MgO is at most 11%, TiO; is at most 3%,
ZrQ; is at most 3%, Li.O+NaO+K0 is at least 3.5%, MgO+CaO is from 5 to 12.5%,
TiO2+ZrQ; is at most 3.5%, and (MgO+CaO)/(SiO.+Al,O3+B,03) is at most 0.15.

20 5. The glass for a substrate according to Claim 1, 2, 3 or 4, which contains Li,O or
Na.O.
6. The glass for a substrate according to Claim 1, 2, 3 or 4, wherein B,O3 is at most
3%, LixO is at least 2%, NaxO is at most 4%, and Li»O+Na,O+K,0 is at least 3.5%.
7. The giass for a substrate according to Claim 6, wherein

25  (MgO+CaO)/(SiO2+Al;03+B,03) is from 0.04 to 0.16.
8. The glass for a substrate according to any one of Claims 1 to 7, wherein the total
of contents of the above 10 components is at least 98%.
9.  Aglass substrate made of the glass for a substrate as defined in any one of
Claims 1 to 8.

30 10. The glass substrate according to Claim 9, which is used as a substrate for an
information recording medium.

11.  The glass substrate according to Claim 10, wherein the substrate for an
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of Japanese Patent Application No. 2011-166934 filed on July 29, 2011
i ncl udi nt-sphehemiaally grimperedigiassawd skateraitgingd by sbeminallx tepeidies glasy
reference jn its tiret 16 IMS 1. .ass for ubst,r.ate,
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of B203, fromO to 9% of Li20, fromO to 8% of 20, fromO to 3% of
K20, H r carsObdtratd B%anf infdy@atidn fecomlifg needddtmof CaO, from 0 to 5% of
Ti2 and fromO to 5% of 7r02, wherein the total of contents of 5102,
Al 203 antf-B20%e chemicgllntemmered alass subsirate gererdingtodeim { Rewberel ther
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0 to 10% and the total of contents of TiO2 10 and Zr02 i . e.

Ti 02+Zr 025 defifedomaito 586 on the dtemighllydsmperedaglaab stivsitade as definkkdip t o
Claim1, wherein the ratio of the B203 content to the Al 203 cont ent
i.e. 1B2d3RM 343 is at nmost 0. 6. 3. The glass for a substrate
according to Claim1l or 2, wherein the ratio of Na20+K20+CaO to

Si 02+Al 203+B203 i.e. (Na20+K20+Ca0)/ (Si 02+Al 203+B203) is at 15nost
0.125. 4. The glass for a substrate according to daim1l, 2 or 3,
wherein Si02 is at nost 74% Al 203 is at least 8% Li20 is |less than
2% MO is at nost 11% TiO2 is at nost 3% Zr02 is at nost 3%

Li 20+Na20+K20 is at least 3.5% MO+Ca0 is from5 to 12.5% Ti 02+Zr02
is at nost 3.5% and (MyO+CaO)/ (5i 02+Al 203+B203) is at nost 0. 15.
205. The glass for a substrate according to Claiml, 2, 3 or 4, which
contains Li20 or Na20. 6. The glass for a substrate according to
Caim1, 2, 3 or 4, wherein B203 is at nost 3% Li20 is at |east 2%
Na20 is at nost 4% and Li 20+Na20+K20 is at least 3.5% 7. The gl ass
for a substrate according to Claim6, wherein 25

(MyO+Ca0) / (5i 02+Al 203+B203) is from0.04 to 0.16. 8. The glass for a
substrate according to any one of Clains 1 to 7, wherein the total of
contents of the above 10 conponents is at least 98% 9. A glass
substrate nade of the glass for a substrate as defined in any one of
Clainms 1 to 8. 3010. The gl ass substrate according to Caim?9, which
is used as a substrate for an information recordi ng nedium 11. The
gl ass substrate according to Claim 10, wherein the substrate for an
17 information recording nediumis a substrate for a nmagnetic disk.
12. A chemcally tenpered glass substrate obtained by chemcally
tenpering a glass plate made of the glass for a substrate as defined
in any one of Clains 1 to 8. 13. The chemi cally tenpered gl ass
substrate according to Claim12, which is used as 5 a substrate for
an information recording nedium 14. The chemi cally tenpered gl ass
substrate according to Caim 13, wherein the substrate for an
information recording nmediumis a substrate for a magnetic di sk.

15. A magnetic disk having a magnetic recording |ayer fornmed on the
gl ass substrate as defined in Caim11 or on the chemcally tenpered
gl ass substrate as defined in 10C ai m 14.



