
SPECIFICATION 

GLASSSUBSTRATEFORINFORMATIONRECORDINGMEDIAAND 

INFORMATION RECORDING MEDIUM 

TECHNICAL FIELD 

[0001] The present invention relates to glass substrates for infonnation recording media and 

infmmation recording media, and in paiiicular to a glass substrate for infom1ation recording media 

and ai1 infonnation recording medium using the saJUe such as a magnetic disc. 

BACKGROUND ART 

[0002] ill infonnation recording media having a recording layer using the properties of magnetism, 

light, or magnetooptics, a typical one is a magnetic disc. Conventionally, alw11inum substrates have 

been widely used as substrates for magnetic discs. However, in recent years, to meet the 

requirement for reduction in magnetic head levitation ainow1t for increasing the recording density, 

more glass substrates ai·e used because their swface is smoother thai1 that of allU1lli1lU11 substrates and 

they has less surface defect. 

[0003] In order to reduce stuface defect of such glass substrate for infonnation recording media, 

ai1d thus to realize high-density recording, it is necesSaJy to allow gas bubbles generated in a melting 

process of glass to remain in the glass substrate as few as possible, which gas bubbles have been 

produced in. Conventionally, there is typically used a method in which As20 or Sb20 3 is contained as 

a fining agent in the glass components to remove (fine) the gas bubbles in the molten glass (sec Patent 

Document 1 ). 

[0004] However, since As20 3ai1d Sb20 3 arc toxic, use of these substances is becoming restricted in 

more occasions from the viewpoint of environment and humai1 health. For this reason, studies have 

been done for a method for removing the gas bubbles in the molten glass without using As20 3 or 

Sb/)3 as a fining agent, and there is propose<.l a method in which the molten glass is decompressed to 

remove tl1e gas bubbles (see Patent Document 2). 

RELATED ART DOCUMENT 

PATENT DOCUMENT 

[0005] [Patent Document 1] Japanese Laid-Open Patent Application Publication No. HS-321034 
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[Patent Document 2] Japanese Laid-Open Patent Application Publication No. 2000-128549 

SUMMARY OF INVENTION OR DISCLOSURE OF INVENTION 

TECHNICAL PROBLEM 

[0006] However, in the method described in Patent Document 2, a complex process and a specific 

type of a reduced-pressure defoaming device are required, and change of the glass components tends 

to occur due to the volatilization of the glass components due to the decompression. 

[0007] The present invention has been made in view of the above technical problems, and an object 

of the present invention is to provide a glass substrate for infom1ation recording media in which tl1e 

gas bubbles can be sufficiently removed witl10ut adding As or Sb, and to provide infommtion 

recording mediwn appropriate for use as an inf01mation recording mediwn. 

MEANS FOR SOLVING THE OBJECT 

[0008] To solve the above problems, the present invention includes the following features. 

[0009] Item 1. A glass substrate for infonnation recording media, comprising, witl1 respect to all 

components of glass: 

Si02, Ah03, and B203, a total amoill1t of which being 65% to 90% by mass 

where: 

tlm Si02 is 45% to 75% by mass; 

the Ah03 is 1 % to 20% by mass; and 

the B203 is 0% to 8% by mass; 

R20, a total amount of which being 7% to 20% by ma~s 

where: 

R represents Li, Na, or K; 

R'O, a total amount of which being 0.1 % to 12% by mass 

where: 

R' represents Mg, Ca, Sr, Ba, mid Zn; 

Ti02 mid Zr02, a total amount of which being 0.5% to J 0% by mass, 

wherein the glass substrate for infrnmation recording media comprises al least one 

polyvalent element selected from a group consisting ofV, Mn, Ni, Mo, Sn, Cc, mid Bi, m1d 

wherein a mole ratio, which is (a total ammmt of mi oxide of the polyvalent clement) I (a 

total amount of the Ti02 mid the Z1D2), of the total amount of the oxide of the polyvalent element with 
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respect to the total amount of the Ti02 and the Zr02 is in a range of 0.05 to 0.50, assuming each of 

oxides of polyvalent elements as V 205, Mn02, Ni203, Mo03, Sn02, Ce02, and Bi203. 

(0010] Item 2. The glass substrate for infommtion recording media of item I, wherein a total 

amount of LnxOy is 0% to 5% by mass, where the LnxOy is at least one compound selected from a 

group consisting ofa lanthanoid metal oxide, Y203, Nb20s, and Ta20s. 

[0011] Item 3. The glass substrate for infmmation recording media of item I or 2, wherein the 

polyvalent element includes at least one element selected from a group consisting of V, Mn, Sn, and 

Ce. 

(0012] Item 4. The glass substrate for infommtion recording media of item 3, wherein the 

polyvalent element includes Ce. 

[0013] Item 5. The glass substrate for infonnation recording media of item I or 2, wherein a content 

of each of the oxides of the polyvalent elements V 205, Mn02, NiiOi, Mo03, Sn02, Ce02, and Bii03 

is I% by mass or less with respect to the all components of glass. 

(0014] Item 6. The glass substrate for information recording media of any one of items I to 5, 

wherein the components of glass includes neither As nor Sb. 

(0015] Item 7. An infonnation recording medium, comprising: 

a recording layer on a surface of the glass substrate for infonnation recording media of any one of 

items I to 6. 

ADVANTAGE OF THE INVENTION 

[0016] According to the present invention, since the mole ratio of the oxide of a predetennined 

polyvalent element, which functions as a fining agent in the glass, to the total amount of the Ti02 and 

Zr02 in the glass components is limited in a predetermined range, the fining reaction oftl1e polyvalent 

element caused by the change in valence can ftmction effectively, and tl1creby sufficiently removing 

the gas bubbles \\~ll10ut adding As or Sb. In addition, the glass substrate according to !11e present 

invention can be appropriately used as an information recording medium since it has characteristics 

that the amount of alkaline elution is low, llwt the thermal linear expansion coefficient is in a 

preferable range, and that a fracture toughness is high. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017) Fig. I is a schematic diagram of a Vickers impression; and 
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Fig. 2 is a perspective view of a magnetic disc D, which is an example of the info1mation 

recording medium. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0018) The embodiment of the present invention is desciibed in detail below, but the present 

invention is not restiicted to the embodiments. 

[0019) (Glass Composition) 

A glass substrate for infonnation recording media of the embodiment contains, 

with respect to all components of glass: 

Si02, Ah03, and B203, a total an10unt of which being 65% to 90% by mass 

where: 

the Si02 is 45% to 75% by mass; 

the Ah03 is 1 % to 20% by mass; and 

the B203 is 0% to 8% by mass; 

R10, a total amount of which being 7% to 20% by mass 

where: 

R represents Li, Na, or K; 

R'O, a total amount of which being 0.1% to 12% by mass 

where: 

R' represents Mg, Ca, Sr, Ba, and Zn; 

Ti02 and Z1D2, a total runow1t of which being 0.5% to 10% by mass. 

[0020) In addition, at least one polyvalent element selected from the group ofV, Mn, Ni, Mo, Sn, 

Ce, ru1d Bi is contained; ru1d the mole ratio of the total ru11mmt oflhe oxide of the polyvalent element 

with respect to the total ru11ow1t of Ti02 + Z1D2 ((the total runow1t of the oxide of the polyvalent 

clement) I (the total runount of Ti02 + Zr02)) is set within the rru1ge of 0.05-0.50, asstm1ing each of 

the oxides of the polyvalent elements as V 20s, Mn02, Nh01, Mo01,Sn02, Ce02, and Bh03. Thus, 

the fining reaction caused by the chru1ge in valence of the polyvalent clement cru1 eflectively ftmction, 

thereby sufficiently removing the gas bubbles without adding As or Sb. Jn addition, the glass 

substrate according to the preseni invention can be used as an information recording medium since it 

has characteristics that the runount of alkaline elution is low, that the thermal lincru- expansion 

coefficient is in ru1 appropriate rru1ge, and that the fracture toughness is high. The reasons for 

restTicting the constituents in the range above are as Jollows. 
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[0021] Si02 is a constituent constituting the matrix of glass. If the content of the Si02 is less than 

45% by mass, the glass structure is unstable, and thereby deteriorating the chemical durability and the 

molten state viscosity characteristics, with the result that fonnability is adversely affected. On the 

other hand, if the content is more than 75% by mass, the fusibility is low, and thus the productivity is 

low and the rigidity is not sufficient. As a result, the content of Si02 needs to be in the range of 45-

75% by mass, and more preferably in the range of50-72% by mass. 

[0022] Ah03, in the matrix of glass, stabilizes the glass structure and improves the chemical 

durability. If the content of AhOi is less than I% by mass, the effect of stabilization is not 

sufficiently obtained. On t11e other hand, t11e content is more than 20% by mass, the fusibility is low, 

and thus the productivity is adversely affected. As a result, t11e content of AhOi needs to be in the 

range of 1-20% by mass, and more preferably in the range of3-l 6% by mass. 

[0023] B20 3 improves the fusibility and the productivity, and in the matrix of glass it stabilizes the 

structure of the glass and improve the chemical durability. Ift11e content ofB203 is more than 8% by 

mass, the molten state viscosity characteristics is bad, t11e fonnability is adversely affected, and the 

glass is unstable. As a result, the content of B20 3 needs to be in the range up to 8% by mass 

(including zero), and more preferably in the range up to 7% by mass (including zero). 

[0024] The constituent of the total an10w1t of Si02, AhOi, and B203, which are skeletal 

components of glass, is less than 65% by mass, the glass structure is fi11gile, and instead if the total 

ru11ow1t is more tlmn 90% by mass, the fusibility ru1d the productivity ru-e low. As a 1-esult, the total 

ru11ow1t of Si02 + Ah03 + B20 3 needs to be in t11e range of 65-90% by mass, ru1d more preferably in 

the range of 68-88% by mass. 

[0025] Alkaline metal oxide R20 (R represents Li, Na, or K) improves the fusibility ru1d increases 

the tl1Crmal linem expru1sion coefficient. If t11e total ru110unt of R20 is less than 7% by mass, the 

fusibility is not sufficiently improved ru1d the thermal lineru· cxpru1sion coefficient is not sufficiently 

increased. On the other hru1d, t11e total =ount is more thru1 20% by mass, excessive alkaline 

substance is dispersed between the glass skeleton, and thus the amount of alkaline elution is increased 

and the chemical durability is dec1-eased. As a result, the total mnount of R20 needs to be in tl1e 

rm1ge of7-20% by mass, more preferably in the range of8-l 8% by mass. 

[0026] Containing one kind or more of R'O (R' represents Mg, Ca, Sr, Ba, or Zn) effectively 

improves the fusibility. MgO increases tbc rigidity and improves the fusibility, mid Ca() effectively 

increases the thennal linear expru1sion coefficient and the rigidity and improves t11e fusibility. SrO 

m1d BaO effoctively inc1-ease the !henna] linear cxpm1sion coefficient and improve fosibility. ZnO 
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effectively increases the chemical durability and the rigidity and improves the fusibility. If the total 

amount of R'O is less than 0.1 %, the fusibility of glass is not sufficiently improved, and if the total 

an10lll1t is more than 12% by mass, tlm glass structure is 1ll1stable and, tl1e fusibility and tl1e chemical 

durability are decreased. As a result, the total amount ofR'O needs to be in the range of0.1-12% by 

mass, and more preferably in tl1e range of 1-10% by mass. 

[0027] Ti02 and Zr02 strengthen the glass structme and increase tl1e rigidity. Ti02 effectively 

strengthens tl1e glass structme, increases the rigidity, and improve tl1e fusibility. Zr02 effectively 

strengthens tl1e glass strncture, increases the rigidity, and improve the chemical durability. However, 

the total amount of Ti02 + Z1D2 is less than 0.5% by mass, the glass structure is not sufficiently 

strengthened and the rigidity is not sufficiently improved. On tl1e other hand, the total amount is 

more than I 0% by mass, the glass is unstable, the toughness is greatly decreased, the clarity tends to 

be decreased, and tl1e productivity is extremely decreased. As a result, the total an1ount of Ti02 + 

Zr02 needs to be in tl1e range of0.5-10% by mass, and more preferably in the range of2-8% by mass. 

[0028] The total an10unt of LnxOy(at least one compound selected from tl1e group of lanthanoid 

metal oxide, Y203, Nb205, and Ta205) is preferably in the range of0-5% by mass (including zero). 

Any of LnxOy has a common effective that the glass structure is strengtl1ened and tl1e rigidity and the 

toughness are improved. However, the total aJ1101ll1t of LnxOy is more tl1aJ1 5% by mass, tl1e glass is 

lll1stable, the rigidity is greatly decreased, the clarity tends to be decreased, ill1d the productivity is 

extremely decreased. As a result, the total aJ110lll1t of LnxOy is preferably in tl1e 1w1ge of 0-5% by 

mass (including zero), more preferably in the range of0-4% by mass (including zero). 

[0029] In tl1e case of the glass substrate containing the above-mentioned constituents, when the 

predete1111ined polyvalent element which functions as a fining agent made of oxide in the glass is 

contained such that the mole ratio of tl1e total amount of the oxide of tl1e ixilyvalent element with 

respect to tile total ammmt of Ti02 + Z1D2 is in the predetermined 1w1ge, the glass bubbles can be 

sufficiently removed without adding aJ1Y element of As or Sb. The polyvalent element of the 

embodiment is at least one element selected from the gronp consisting ofV, Mn, Ni, Mo, Sn, Ce, and 

Bi, and the mole ratio of the total amount of the oxide of the polyvalent element witl1 respect to the 

total amount of Ti02 + Zr02 ((the total amount of tl1e oxide of the polyvalcnt element) I (the total 

amount ofTi02 + Zi{h)) needs to be set within !he raJ1gc of0.05-0.50, assuming each of the oxides of 

the ixilyvalent elements as V 205, Mn02, Ni2<h Mo03,Sn02, Cc02, and BiiC)i. In addition, when 

Ce is contained as a polyvalent element, glass with low incidence rate of crack caJ1 be obtained. 
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[0030] The reason why the gas bubbles in the glass can be sufficiently removed witl10ut adding As 

or Sb when tlle predetennined polyvalent element is contained at a predete1111ined percentage is 

iliought as follows. 

[0031] Typically, ilie fining agent having a fonn of oxide in tlle glass contributes to ilie removal 

(fining) ofilie gas bubble in ilie molten glass by the following two actions. 

[0032] (a) The first action is to release gas in ilie molten glass in the process of increasing ilie 

temperature of ilie molten glass. 'TI1e gas bubbles in ilie molten glass are raised by tl1C buoyancy 

force of the gas, and break and disappear when they reach the surface of ilie molten glass. The 

ascent speed of ilie gas bubbles in the molten glass depends largely on ilie size of tlle gas bubbles, and 

ilie large gas bubbles have a high ascent speed and relatively easily reach ilie smface, but small gas 

bubbles have a low ascent speed and take a lot of time to reach the smface. In ilie comse of raising 

ilie temperature of ilie molten glass, the gas released from ilie fming agent causes tlle gas bubbles in 

ilie molten glass to grow large, m1d the ascent speed of ilie gas bubbles ilius gets higher, accelerating 

ilie removal of ilie gas bubbles. 

[0033] In tlle case iliat Ce is contained as a polyvalent element, for exmnple, when ilie temperature 

is raised to a high temperatme, tlle reaction of tlle following Equation I proceeds to the right and 0 2 

gas is released in tlle molten glass. TI1e released 0 2 gas causes tlle gas bubbles in the molten glass to 

glow large m1d disappear on the surface oftl1e molten glass. 

[0034) (Equation I) 

[0035] (b) The second action is to absorb tlle gas in the molten glass in tlic course of decreasing tlle 

temperature of the molten glass. In the case tlmt Ce is contained as a polyvalent element, for 

cxm11ple, the reaction of Equation 1 proceeds to tlle leH in the course of decreasing the temperature. 

As a result, the 02 gas in the molten glass is absorbed mid the gas bubbles thus shrink and disappear. 

[0036] As described alxive, in order to sufficiently remove the gas bubbles in the molten glass, 

release and absorption of gas need to be effectively perfonned due to the change in valence of a 

polyvalcnt clement which functions as a fining agent made of oxide. 111c reaction of tl1C chm1gc in 

valence of a polyvalent element fi.mctioning as a fining agent made of oxide is greatly affected by 

other metul ion, especially the oxidation-reduction reaction of Zr ion co-existing in the molten glass. 

Thus, it is tl10ught that in tlle glass of tl1e embodiment containing a predetermined glass components, 
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when the mole ratio of the total amount of the oxide of the polyvalent element to the total amonnt of 

Ti02 + Zr02 ((the total amount of the oxide of the polyvalent element) I (the total amount ofTi02 + 

Zr02)) is within the range of 0.05-0.50, the change in valence of the polyvalent element makes the 

firring reaction especially effective. 

(0037) As the polyvalent element, at least one selected from the group consisting ofV (vanadium), 

Mn (manganese), Ni (nickel), Mo (molybdenum), Sn (tin), Ce (cerinn1), and Bi (bismuth). Only one 

polyvalent element may be contained alone, or more than one of polyvalent element may be 

contained. Among them, V, Mn, Sn, and Ce are preferable since they can remove gas bubbles 

especially effectively. In addition, it is advantageous to contain Ce as a polyvalent element since it 

provides glass having a low incidence rate of crack. 

[0038) The mole ratio of the above-mentioned total an1ow1t of the oxide of the polyvalent element 

to the total an10unt ofTi02 + Zr02 ((the total amonnt of the oxide of the polyvalent element) I (the 

total amount of Ti02 + Zr02)) is out of the predetennined range, the firring reaction is not caused 

sufficiently by the change in valence, and it is thus difficult to remove the gas bubbles in the molten 

glass sufficiently. As a result, the above-mentioned mole ratio needs to be in the range of0.05-0.50, 

and more preferably in tlle range of 0.1-0.4. l11e mole ratios are each calculated asswning tlle 

above-mentioned oxide of tlle polyvalent element as V 20s, Mn02, Niz03, Mo03, Sn02, Ce02, and 

Biz03. 

[0039) In addition, from tlle view point of how to sufficiently realize the effect of fining witl10ut 

lowering the devitrification resistance, the content of the oxide of each of tl1e polyvalent element 

V 20s, Mn02, Niz03, Mo03, Sn02, Ce02, and Biz03 is preferably I% by mass or less with respect to 

the whole of the glass components. 

(0040) Although these polyvalent elements fUnction as a fining agent made of oxide in the molten 

glass, the raw materials am not restricted to a form of oxide, but they can be selected and used from 

known fo1111s of raw materials such as simple metal, hyclroxicle, sulfate, and carbonate. Among 

them, from a view point of easy handling, it is preferable to add as a fining agent made of oxide, 

hydroxide, of carbonate. 

[0041 J (Glass Substrate for Information Recording Media) 

Next, a glass substrate for information recording media of the ernlxidirncnt is described. 

There is no restriction in the manufacturing method of a glass substrate, a known manufacturing 

metl10d can be used. For example, oxide, carbonate, nitrate, and hydroxide are used as respective 

raw materials for tlle constituent, and they are measured and sufficiently mixed in powder fon11s to 
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prepare the row materials. They are put in a platinum cmcible in an electric furnace heated up to 

1300-1550 °C, and are melted and fined, then stiJTed to be unifom1, cast into a pre-heated mold, and 

then slowly cooled to be a glass block. Next, they are heated again up to near the glass-transition 

point and slowly cooled to remove distmtion. TI1e obtained glass block is sliced in a disc shape, and 

the inner periphe1y and the outer periphery are cut out to be concenuic circles with a core drill. 

Alternatively, the molten glass may be press molded into a disc shape. The both surfaces of the thus 

obtained disc-shaped glass substrates are subjected to rough polishing and fine polishing, and are then 

cleaned with liquid containing at least one of water, acid, and alkaline to be glass substrates for 

infmmation recording media, as a final product. 

[0042] From the view point of reducing the levitation an1ount of a head and reducing the film 

thickness of a recording medium, it is preferably that the surface roughness Ra (arithmetic average 

roughness) of the glass substrate after the polish step is made to be 1 nm or less and the surface 

roughness Ra' (arithmetic average roughness) after the cleaning step is made to be 1.5 times of the 

surface roughness Ra or less. In the case of a tempered glass subsuate containing a great amount of 

alkaline constituent, it is possible to reduce the swface roughness Ra to be 1 nn1 or less by polishing; 

however, in the next cleaning step when the subsu·ate swface is cleaned in water, acid, or alkaline, the 

surface is greatly coIToded because of its low chemical dwability, and surface roughness Ra' gets 

larger after tl1e cleaning step. On tl1e other hand, in the case of a un-tempered glass substrate, the 

composition is unifonn from the swface to tl1e inner part, and tl1e surface roughness Ra' of tl1e 

subsu·ate does not change in the cleaning step. Thus, it is also possible to realize tl1e swface 

roughness Ra' after the cleaning step to be 1.5 times or less of the swface roughness Rafter the polish 

step, by optimizing the glass components. 

[0043] The amount of alkaline elution A is prefornbly 300ppb or less for a 2.5 inch disc. If the 

amount of alkaline elntion A is more than 300pp, an eluted alkaline constituent deteriorates a 

recording film such as a magnetic film fom1ed on the surface of the glass subsuate used as an 

infonnation recording medium. The amount of alkaline elution A is more prefernbly 200ppb or less. 

10044] The tl1ennal linear expansion coefiicicnt a is preferably in the rang of 60x Hr7-90x 10-1;oc. 
That is because, if the thermal linear expansion coefiicient a is out of this range, the deviation from tl1e 

thennal lincm cxpm1sion coefficient of the material of the drive section on which the information 

recording medium made of the glass substrate is mounted is large, and thus a su·ess occurs at a fixing 

portion of tl1e infrmnation recording mediwn, witl1 the result tlmt the subsu·atc beaks or the 

defonnation of the subsu·ate is generated, m1d this deformation leads to a miss alignment of the 
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recording position resulting in disabling read or write of the recording. It is more preferable that the 

lower limit of the themial linear expansion coefficient is 62xJ0-7/°C and the upper limit of that is 

88x I o-7; 0c. 
[0045] l11e fracture toughness value Kc is preferably 0.80 or more. If the fracture toughness value 

Kc is lower than 0.80, cracks may be created in the glass substrate due to a pressure applied in the step 

of fanning on the sUiface of glass substrate a recording film such as a magnetic film. In addition, the 

fracture toughness value Kc is less than 0.80, the substrate tends to be dan1aged in the machining 

process on the substrate, thereby greatly decreasing the yield of machining. The more preferable 

lower limit of the fracture toughness value Kc is 0.85. The fracture toughness value Kc can be 

calculated by Equation 2 based on the impression made, in the glass substrate, with a Vickers indenter 

by using a Vickers hardness tester. 

[0046] (Equation 2) 

Kc=0.01 B(E/Hv )112 
( P /C312 )=0.026E112P112a/C312 

[0047] where: 

Kc is a fracture toughness value (Pa· m112
); 

E is a coefficient of elasticity (Pa); 

I-Iv is a Vickers hardness (Pa); 

P is a push-in force (N); 

C is a halfofan average ofcrack lengths (m); and 

a is a half of an average of diagonal lengths of impressions. 

[0048] Fig. 1 is a schematic diagram ofa Vickers impression. Each ofthe cracks I la-I Id extends 

from the each of the Vickers impression I 0. In this situation, a (a half of ~m average of diagonal 

lenf,>ths of impressions) and C (a half of an average of crack lengths) of Equation 2 are each obtained 

from the following equations. 

a= ((Al + A2)/2)/2) (Equation 3) 

where: 

A I and A2 are diagonal lengths of the Vickers impression I 0 in the two directions 

pervendicular to each other. 

C = ((Ll + L2)/2)/2) (Equation 4) 

where: 

LI is distance between the both ends of two cracks extending in A I direction; and 
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L2 is a distance between the both ends of two cracks extending in A2 direction. 

[0049) The crack incidence rate is preferably 60% or less. That is because, if the crack incidence 

rate is 60% of more, cracks may be generated in the glass substrate due to a pressure applied in the 

step of fom1ing on the glass substrate surface a recording film such as magnetic film. In addition, if 

the crack incidence rate is 60% or more, the machining rate greatly fluctuates when machining the 

substrate, tl1ereby decreasing the machining yield. The more preferable crack incidence rate is 50% 

or less. 111e crack incidence rate used is an incidence rate of crack when an impression is made with 

a Vickers indenter under the condition of a load of200g and a loading time of 15 s, by using a Vickers 

hardness tester. 

[0050) The glass substrate for infonnation recording media of the embodiment is not restricted in its 

size, and it can be a small disc such as 3.5 inches, 2.5 inches, 1.8 inches or less than that. In addition, 

the thickness can be tl1in such as 2 mm, I mm, 0.63 mm, or less than that. 

[0051) (Jnfo1rnation Rerecording Medium) 

Next, an infommtion recording medium using a glass substrate of the embodiment is 

described. Use of a glass substrate for infommtion recording media of the embodiment as a substrate 

of an infonnation recording mediwn realizes high dwnbility and high recording density. The 

information recording medium is described below witl1 reference to the drawings. 

[0052) Fig. 2 is a perspective view of a magnetic disc D, which is an exan1ple of the infonnation 

recording mediwn. The magnetic disc D is made by directly fom1ing a magnetic film 2 on a swface 

of a disc-shaped glass substrate for infmrnation recording media I. 

1be magnetic film 2 can be fonned by a conventionally known method, and for exan1ple, there can be 

listed a method in which the substrate is spin-coated with a thenno curable resin having magnetic 

particles dispersed tl1erein, and a method in which tl1e magnetic film is fo1111ed by a sputtering method 

or an cleetroless plating method. The film thickness to be obtained is about 0.3-1.2 run by a spin 

coat metl10d, about 0.04-0.08 µm by a sputtering method, and about 0.05-0.1 rm1 by an electroless 

plating method, and from tlm viewixiint of attaining a thinner film and a higher density, the film is 

preferably formed by a sputtering method or an eleetrnless plating metl10d. 

[0053] A magnetic material for the magnetic film 2 is not specifically restrictect and a 

conventionally known material can be used. Cobalt (Co), which bas a high c1ystalline m1isotropy, is 

basically used for a high cohesive force, and preferable is a Co based alloy to which Ni or Cr is added 

to adjust a residual magnetic flnx density. In pmticulm·, there cm1 be exemplified CoPt, CoCr, CoNi, 

CoNiCr, CoCiTa, CoPtCr, CoNiPt, CoNiCrPt, CoNiCrTa, CoCrPtTa, CoCrPtB, mid CoCrPtSiO, 
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which contain Co as a major constituent. The magnetic film 2 may have a multilayer construction 

(for example CoPtCr/CrMo/CoPtCr, or CoCrPtTa/CrMo/CoCrPtTa) which is separated by a 

nonmagnetic film such as Cr, CrMo, or CrV to reduce noise. In addition to the above-mentioned 

magnetic materials, ferrite based material or iron-rare earth based material can be used, and granular in 

which magnetic particles such as Fe, Co, FeCo, or CoNiPt are dispersed in a nonmagnetic film made 

of Si02 or BN can be used. Alternatively, the magnetic film 2 may be either an in-plane recording 

type or a ve1tical recording type. 

[0054] In addition, the surface of the maf,'lletic film is coated with a lubricant agent for a smooth 

movement of a magnetic head. As the lubricant agent, there can be exemplified a liquid lubricant 

agent perfluoro]Xllyether (PFPE) diluted with freon base solvent, for example. 

[0055) An w1derlayer or a protection layer may be f111ther fonned if required. The w1derlayer for 

the magnetic disc is selected depending on the magnetic film 2. As the material for the w1derlayer, 

there can be listed at least one material or more selected from the nonmagnetic metals such as Cr, Mo, 

Ta, Ti, W, V, B, Al, and Ni, for exan1ple. For the magnetic film 2 having a major constituent of Co, 

simple Cr or Cr alloy is preferable from the vieW]XJint of iniproving the magnetization property. In 

addition, the w1derlayer does not need to be a single layer, and it can have a multilayer construction in 

which the same or different layers are stacked. For example, it can be a multiple layered underlayer 

such as Cr/Cr, Cr/CrMo, Cr/CrV, NiAl/Cr, NiAl/CrMo, or NiAl/CrV. 

[0056) As a protection layer for preventing the magnetic film 2 from being worn or eroded, there 

can be listed a Cr layer, a Cr alloy layer, a carbon layer, a carbon hydride layer, a zilconia layer, and a 

silica layer, for example. 1bese protection layers can be fonned together with the Wlderlayer and the 

magnetic film 2 in an in-line sputtering device. In addition, these protection layers may be a single 

layer have a multilayer structure made of the same material layers or different material layers. Other 

protection layer may be formed on the above-mentioned protection layer or instead of the abovc­

mentioned protection layer. For example, instead of the above-mentioned protection layer, a silicon 

oxide (Si02) layer may be fonned in such a manner that tetraalkoxysilane diluted with alcoholic 

solvent \\~th small colloidal silica paliicles dispersed therein is applied on tl1e surface of the Cr layer 

and is then burned. 

[0057] A magnetic disc is described above as all embodiment of the information recording 

medium, bnt the information rec'Ording medium is not restricted thereto, and the glass substrate for 

info1111ation recording media of the embodiment can be applied to all optical magnetic disc and an 

optical disc. 
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EXAMJ>LES 

!0058] 111ere are described below examples made to confitm advantages of the present invention, 

but the present invention is not restricted thereto. 

[0059) A predetermined aniow1t of raw material powder was measw-ed and put in a platinlll11 

cmcible, was mixed, and then melted in an elec!J'ic furnace at 1550 °C. After the raw materials were 

sufficiently melted, a stirring blade was put in the molten glass to stir for about one hour. 111en, the 

stirring blade was taken out, the molten glass was left for 30 min as it was, and was cast in a jig to 

obtain a glass block. Then, the glass blocks we1-e re-heated up near the glass-!J·ansition point of the 

glass, and gradually cooled to remove distmiion. The obtained glass blocks were sliced in a disc 

shape having a thickness of about 1.5 mm and a diameter of 2.5 inches, and the inner periphery and 

the outer periphe1y were cut out to be concentric circles. Then, the both surfaces were subjected to 

rough polishing, fine polishing, and cleaning, and the glass substrates 1-56 of examples and 

comparable exan1ples were produced. 1ne produced glass subs!Jutes were evaluated for the 

following physical characteristics. Tables 1-8 show the results. 

[0060] (NwnberofGas Bubbles) 

The nwnber of residual gas bubbles is measw·ed for each of tl1e produced glass substrnte. 

The measw·ement was done for tl1e whole swface of tl1e glass subs!Jute, and tl1e nlU11ber of tl1e gas 

bubbles for one glass substrnte I was measured by using a SOX microscope. 

[0061) (Amow1t of Alkaline Elution A) 

After polishing the surface of the glass substrate with cerilll11 oxide to make a smootl1 

stuface having Ra value of 2 ru11 or less, the surface was cleaned, and the glass substrnte was 

immersed in 50 ml of pure water at 80 °C for 24h, then the elution liquid was analyzed by an ICP 

emission spectrophotometer to calculate the amount of alkaline elution A. 

[0062] (Thennal Linear Expansion Coefficient u) 

A difforential dilatometer was used for the measurement under the condition: a load was 5 g; 

a temperature range was 25-100 °C; and a rate of temperature increase was 5 °C/min. 

!0063] (Fracture Toughness Value Kc) 

By using a Vickers himiness tester,. an impression was made with a Vickers indenter under 

the cundition that a load was 500 g and the loading time was 15 sec, and the foicture toughness value 

Kc was calculated by the Equations 2-4. 
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[0064] (Crack Incidence Rate) 

'llie crack incidence rate was calculated by calculating the nwnber of cracks which was 

produced when an impression was made with the Vickers indenter by using the Vickers hardness 

tester under the condition that a load was 200 g and the loading time was 15 sec. 



[0065] Table l 

I I Comp.I · Example2 Example} Example4 ComP.5 Como.6 Comp.7 
I Si02 59.0 58.8 59.2 59.2 59.0 59.0 58.9 

I 

Ah03 13.4 13.6 13.5 12.9 12.9 13.5 13.5 
B103 2.0 2.0 2.0 2.2 2.2 2.2 2.0 
LiiO ' 8.4 8.4 8.4 8.4 8.4 8.4 8.4 

I 

i Na20 1.4 1.4 1.4 1.6 1.6 1.6 1.6 
I K20 2.4 2.4 2.0 2.0 2.0 2.4 2.4 
i MgO 4.6 4.6 4.6 4.6 4.6 4.6 4.6 

I Composition Cao 3.2 3.2 3.2 3.2 3.2 I 

I (%by mass) SrO 

I 
Bao 
ZnO 
Ti02 

. Zr02 2.5 2.5 2.5 I 2.5 2.5 2.5 2.5 
Y203 

I NlJiOs 2.5 2.5 2.5 2.5 2.0 2.5 2.5 
Ta20s V> 

Si02 + AL103 + B203 (% bv ma~ 74.4 74.4 74.7 74.3 74.l 74.7 74.4 
IR20 (Li20 + Na20 + K20) (%by mass) 12.2 I 12.2 11.8 12.0 12.0 12.4 12.4 

I 
1R'O (MgO + CaO + SrO +BaO +ZnO) (%by 7.8 7.8 7.8 7.8 7.8 4.6 4.6 !mass) 
!Ti02 + Zr02 {%by mass 2 ! 2.5 2.5 2.5 2.5 2.5 2.5 2.5 

n,Ov (% bv mass) i 2.5 2.5 2.5 2.5 2.0 2.5 2.5 
Oxide of Polvval.ent Element(% bv mass) O.lO(V20sl 0.20(V20sl 0.30\ V205) 0.60(V20s) l.90(V20sl 3.00(V20s) 3.50(V20s) 
Mole Fraction (Total Amount of Polyvalent 0.03 0.05 0.08 0.16 0.51 I 0.81 0.95 Element/ (Ti02 + Zr02l 
Number of Gas Bubbles 54 9 3 5 31 35 30 
k4.Jkaline Elution A {J2J2b 2 ! 228 216 254 203 209 228 218 
i111ermal Linear Exnansion Coefficient a ( x 10·•;0 c1 I 69 71 69 71 71 70 71 
1Fracture Toughness Value Kc I 1.05 1.01 0.98 0.99 0.98 1.02 1.01 i 

!Crack Incidence Rate {%) 48 50 53 54 54 50 49 
Comp.: Comparative Example 



[0066] Table 2 

Comp.8 Comp.9 Example 10 Example 11 Example 12 Comp.13 Comp.14 
Si02 63.8 63.8 63.8 60.4 60.4 60.4 60.4 

Ah03 13.2 13.2 13.2 13.2 i 12.0 13.l 12.0 
B203 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
LhO 6.3 6.3 6.3 6.3 I 6.3 6.3 6.3 
Na20 3.4 1.7 1.8 1.8 1.9 1.9 1.9 
K10 1.5 4.5 4.5 4.5 4.5 4.5 4.5 
MgO 3.2 3.2 3.2 4.4 4.4 3.0 3.0 

Composition Cao 2.0 2.0 2.0 i 

-

I 

(%by mass) SrO 2.5 2.5 2.5 2.5 
Bao 

~ ZnO I 

Ti02 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
I Zr02 

Y203 2.3 2.3 2.3 2.3 -NlJ20s °' 
Ta20s 

Si02 + AL203 + B203 (% by mass) 80.0 80.0 80.0 76.6 75.4 76.5 75.4 
R10 (LhO + Na20 + K10) (%by mass) 11.2 12.5 12.6 12.6 12.7 12.7 12.7 
R'O (MgO + CaO ~ SrO +BaO +ZnO) (%by 5.2 5.2 5.2 6.9 6.9 5.5 5.5 mass) 
Ti02 + Zr02 (%by mass) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
LnxOv (%by mass) 0.0 0.0 0.0 2.3 2.3 2.3 2.3 
Oxide of Polyvalent Element(% by mass) 0.05!Mn02) 0.10!Mn02) 0.14{Mn02) 0.30!Mn02) 0.801Mn02) 1.401Mn02) 1.601Mn02) 
Mole Fraction (Total Amount of Polyvalent 0.02 0.04 0.05 0.11 0.29 0.51 0.59 
Element I (Ti02 + Zr02) 
Number of Gas Bubbles 44 33 10 5 0 33 47 
!Alkaline Elution A (ppb) 189 179 204 218 220 228 216 
Thermal Linear Expansion Coefficient a (x 1 o·'/0 C) 65 64 65 65 64 66 66 
Fracture Toughness Value Kc i 1.13 1.14 1.24 1.21 1.1 1.15 1.15 I 
Crack Incidence Rate (%) I 45 44 42 41 45 44 46 
Comp.: Comparative Example 



[0067] Table 3 

Comp.15 Example 16 Example 17 Example 18 Example 19 Comp.20 Comp.21 

~ Si02 68.0 68.0 68.0 68.0 68.0 68.0 68.0 
A)i03 I 10.2 10.2 10.2 10.2 10.2 10.2 10.2 

L B203 ' I 

I I LhO I 4.3 4.3 4.3 4.3 4.3 4.3 4.3 
r Na20 I 2.0 2.0 2.1 2.1 2.2 2.2 2.2 I 

I 
K10 3.2 3.2 3.2 3.2 3.2 3.2 3.2 
MgO 3.0 3.0 3.0 3.0 3.0 3.0 3.0 -

I Composition Cao 4.5 4.5 4.5 4.5 4.5 4.5 4.5 

I 
(%bymass) 

F= 
SrO 
BaO 

I ZnO I 
I I Ti02 I 

E Zr02 I 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
Y203 I 

~ 
No20s I 
Ta20s 2.1 2.1 2.1 2.1 2.1 2.1 2.1 

__, 

Si02 + AL103 + B203 (%by mass) I 78.2 78.2 78.2 78.2 78.2 78.2 78.2 
R10 (LhO + Na20 + K10) (%by mass) 9.5 9.5 9.6 9.6 9.7 9.7 9.7 
R'O (MgO + CaO + SrO +BaO +ZnO) (%by 7.5 7.5 7.5 7.5 7.5 7.5 7.5 mass) 
Ti02 + Zr02 (%by mass) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
wnxOv (%by mass) 2.1 2.1 2.1 2.1 2.1 2.1 2.1 
Oxide of Polyvalent Element(% by mass) 0.1 O<Ni203) 0.20(Ni203) 0.25<Nh03) 0.70(Nii03) l.50(Ni203) 2.50(Nii03) 3.00(Nii03) 
IMole Fraction (Total Amount of Polyvalent 0.03 0.06 0.07 0.21 0.45 0.75 0.89 Flement I <Ti02 + Zr02 l 
Number of Gas Bubbles 34 6 9 3 2 31 30 
'P-~1;ne Elution A (ppb) I 163 157 169 153 152 147 142 
Thermal Linear Expansion Coefficient a. ( x 10·'/0 C) I 65 65 64 65 66 65 66 
Fracture Toughness Value Kc . I 1.23 1.09 1.17 1.25 1.15 1.1 1.2 

1
Crack Incidence Rate (%) I 43 48 46 45 45 48 45 
Comp.: Comparative Example 



[0068] Table 4 
' Como.22 Como.23 Example24 Example25 Example26 Comp.27 Comp.28 

Si02 63.0 63.0 63.0 63.0 63.0 63.0 63.0 
A}i03 10.3 10.3 10.3 10.3 12.9 12.8 12.8 
B203 I 2.4 2.4 2.4 2.4 
Li20 8.4 8.4 8.4 8.4 8.4 8.4 8.4 
Na20 2.3 2.3 2.4 2.4 2.5 2.5 2.5 
K20 2.2 2.2 2.2 7.0 7.0 7.0 7.0 
MgO 5.0 5.0 5.0 

Composition Cao 
(%by mass) SrO 

Bao I 

L ZnO I 1.2 1.2 1.2 1.2 
L Ti02 i 2.5 2.5 2.5 1.3 1.3 1.3 1.3 
I Zr02 I 1.2 1.2 1.2 1.2 

Y203 I 2.1 2.1 2.1 
N"biOs i 2.1 2.1 2.1 ' 2.1 00 

I Ta20s ' I 
Si02 + AL103 + B203 (%by mass) I 75.7 75.7 75.7 I 75.7 75.9 75.8 75.8 I 

I 

R10 (Li20 + Na20 + K20) (%by mass) I 12.9 13.0 13.0 17.8 17.9 17.9 17.9 I 

R'O (MgO +Cao .L SrO +Bao +ZnO) (%by 
I 6.2 6.2 6.2 I 1.2 0.0 0.0 0.0 mass) 

Ti02 + Zr02 (%by mass) I 

2.5 2.5 2.5 2.5 2.5 2.5 2.5 f 

,_,nxOv (% by mass) I 

2.1 2.1 2.1 2.1 2.1 2.1 2.1 I 
Oxide of Polyvalent Element(% by mass) I 0.1 O(Mo03) 0.20(Mo03) 0.23(Mo03) 0.501Mo03) l.301Mo03) 2.IO(Mo03) 2.60!Mo03) 
!Mole Fraction (Total Amount of Polyvalent I 0.02 0.04 0.05 0.13 0.35 0.56 0.69 Flement I (Ti02 + Zr02) I 
Number of Gas Bubbles 58 49 17 3 3 36 38 
'" 1b1'-e Elution A (ppb) 228 216 210 269 253 249 251 
Thermal Linear Expansion Coefficient a (x 1 o·'l°C) I 69 69 70 69 73 73 74 
Fracture Toughness Value Kc " I 1.03 1.11 1.14 1.08 1.08 1.02 1.19 
!Crack Incidence Rate(%) 54 50 48 51 50 52 50 
Comp.: Comparative Example 



[0069] Table 5 

Comp.29 Example30 Example31 Example32 Example33 Comp.34 Comp.35 
Si02 70.0 70.0 71.0 71.0 70.0 70.0 70.0 

Ah03 6.0 6.0 5.0 I 5.0 6.0 6.0 6.0 
B103 I 
LiiO 9.3 9.3 9.3 9.3 9.3 9.3 9.3 
Na20 2.6 2.6 2.7 ' 2.7 2.8 2.8 2.8 c· K10 2.2 2.2 2.2 2.2 2.2 2.2 2.2 

I MgO 
Composition cao I 3.2 3.2 3.2 3.2 3.2 3.2 3.2 
(%bymass) ~- SrO I I 

BaO I 2.3 2.3 2.3 2.3 2.3 2.3 2.3 

[ ZnO i 

Ti02 I 

L Zr02 I 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
I Y203 I I 

' r· NbiOs I 2.1 I 2.1 2.1 2.1 -'O 

la20s ' I 
Si02 + AL103 + B103 (%by mass) i 76.0 76.0 76.0 I 76.0 76.0 76.0 76.0 
K20 (Li20 + Na20 + K10) (%by mass) ' 14.l 14.2 14.2 14.2 14.3 14.3 14.4 I 

R'O (MgO +Cao+ SrO +Bao +ZnO) (%by 5.5 5.5 5.5 
I 

5.5 I 5.5 5.5 5.5 lmass) 
Ti02 + Zr02 (%by mass) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
LnxOv (% by mass) 2.1 2.1 2.1 2.1 0.0 0.0 0.0 
Oxide of Polyvalent Element (%by mass) O.lO(Sn02) 0.20(Sn02) 0.25(Sn02) 0.50(Sn02) l.30(Sn02) 2.10(Sn02) 2.70(Sn02) I 
1Mole Fraction (Total Amount of Polyvalent 0.03 0.07 0.08 0.16 0.43 0.69 0.88 Element/ (Ti02 + Zr02) 
Number of Gas Bubbles 42 3 2 0 0 35 35 
L'\lkaline Elution A (ppb) 216 223 233 237 226 219 225 
,Thermal Linear ExQansion Coefficient a (x 10·7 /°C) 65 65 67 66 65 66 66 
IFracture Toughness Value Kc 1.23 1.26 1.19 1.27 1.2 1.17 1.23 
lcrack Incidence Rate (%) 45 45 49 39 42 44 45 
Comp.: Comparative Example 



[0070] Table 6 

Como.36 Como.37 
i Si02 63.5 63.5 

Ab03 I 12.6 12.6 
B103 I 0.6 0.6 

I 
Li20 I 8.4 8.4 
Na20 I 2.9 2.9 

i 
~ 

K10 2.2 2.2 
' MgO I 
I Composition Cao 

(%bymass) SrO 3.4 3.4 
Bao 
ZnO 
Ti02 1.5 1.5 
Zr02 1.0 1.0 
Y203 1.7 1.7 

No20s 2.1 2.1 
-·· 

Ta20s 
Si02 + AL103 + B203 (% by mass) 76.7 76.7 
R10 (Li20 + Na20 + K10) (%by mass) 13.5 13.6 
IR'O (MgO +Cao+ SrO +Bao +ZnO) (%by 3.4 3.4 mass) 
1Ti02 + Zr02 (% by mass) I 2.5 2.5 
ILnxOv (% by mass) ' 3.8 3.8 I 
Oxide of Polyvalent Ei=ent (%by mass) I O.lO(Ce02) 0.20(Ce02) 
Mole Fraction (Total Amount ofPolyvalent 

0.02 0.04 
ff&ement I (Ti02 + Zr02) 

58 36 ·umber of Gas Bubbles 
Alkaline Elution A (ppb) 219 216 
Thermal Linear Expansion Coefficient a ( x 1 o·' /°C' 64 63 
Fracture Toughness Value Kc 1.21 1.28 
Crack Incidence Rate (%) 20 23 
Comp.: Comparative Example 

Examole38 Examole39 Examole40 
63.5 63.3 63.3 
12.6 12.6 12.6 
0.6 
8.4 8.0 8.0 
3.0 3.0 3.1 
2.2 2.2 2.2 

3.4 3.4 
3.4 

1.5 1.5 2.5 
1.0 1.0 
1.7 1.7 1.7 
2.1 

2.1 2.1 
76.7 75.9 75.9 
13.6 13.2 13.3 

3.4 3.4 3.4 

2.5 2.5 2.5 
3.8 3.8 3.8 

0.26(Ce02) 0.60(Ce02) l.40(Ce02) 

0.06 0.13 0.26 

6 0 0 
248 222 241 
64 63 63 

1.25 1.27 1.31 
24 29 28 

Examole41 
63.3 
12.5 

8.0 
3.1 
2.2 

3.4 

2.5 

1.7 

2.1 
75.8 
13.3 

3.4 

2.5 
3.8 

2.30(Ce02) 

0.43 
0 
.) 

218 
63 

1.19 
25 

Como.42 
63.3 
12.5 

8.0 
3.1 
2.2 

3.4 

2.5 

1.7 

2.1 
75.8 
13.4 

3.4 

2.5 
3.8 

3.lOCCe02l 

0.58 

31 
215 
64 

1.23 
24 

N 
0 



[0071] Table 7 

I I Como.43 Example44 Example45 Example46 Example47 Comp.48 Comp.49 
I Si02 62.0 62.0 62.0 62.0 63.0 63.0 63.0 

A.1203 I 12.6 12.6 12.6 12.6 12.6 12.5 12.5 
B203 4.1 4.1 4.1 4.1 
Li20 3.7 3.7 3.7 3.7 4.0 4.0 4.0 
Na20 I 2.9 2.9 3.0 3.0 3.1 3.1 3.1 

L K10 I 2.2 2.2 2.2 2.2 2.2 2.2 2.2 
' MgO 7.0 7.0 6.5 6.5 6.5 7.0 5.0 

Composition L CaO I 
-~~~·--+-----t----+------+-----+------r----1--------; 

(% by mass) I SrO 
t----=-co---+-----t----r-----t-----+-----r----r-----1 

! I Bao I 
I t---~~--+-----t----t------t-----+-----t----t------1 

I t--·~~Z~n~O---+----t-----+-----t---:--=---t----:,.-;;---+---=--=--+---;-;:c----1 I Ti02 I 1.5 1.5 1.5 1.5 
I L Zr02 2.5 2.5 2.5 1.0 1.0 1.0 1.0 

I L--,-,Yo=20-o"-3 --+--=-c---t----::-:--+--::-c:---t---=-c--+--:o:-~--t--:o-:---t----::-:--
1 N1Ji0s I 2.1 2.1 2.1 2.1 2.1 2.1 2.1 

1---------- r- T~Os 
Si02 + AL103 + B203 (%by mass) 78.7 78.7 78.7 78.7 75.6 75.5 75.5 

N 

R10 (Li20 + Na20 + K10) (%by mass) 8.8 8.9 8.9 8.9 9.3 9.3 9.4 
R'O-~gO + CaO + SrO +BaO +ZnO) (%by 7_0 7_0 6_5 6.5 6.5 7.0 5.0 
massi 
Ti02 + Zr02 (% by mass) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
LnxOv (%by mass) 2.1 2.1 2.1 2.1 2.1 2.1 2.1 
Oxide ofPolyvalent Element(% by mass) 0.25rRi203) 0.60<Hiz03) 0.70rniz03) l.40rniz03) 4.00<tii203) 7.00rni203) 8.20rniz03) 
[!viole Fractio_n (Total Amount of Polyvalent 0_03 0.06 0.07 0.11 0.32 0.56 0.65 
!Element I (T102+Zr021 
Number of Gas Bubbles 24 5 7 5 2 31 30 
AlkalineElutionA(ppb) 149 158 139 142 163 164 179 
Therma!LinearExoansionCoefficienta(xJ0.'/°Cil 63 64 64 63 63 63 64 
Fracture Toughness Value Kc 1.3 1.34 1.26 1.21 1.2 1.19 1.19 
Crack Incidence Rate(%) I 35 34 35 40 40 44 42 
Comp.: Comparative Example 



[0072] Table 8 

l c rmn"l ~ 52 
I 

' 
Si02 68.0 68.0 68.0 

I 

' Ah03 102 102 102 
B103 

' LiiO 43 43 43 
' Na20 20 20 21 

I 
' 

K10 32 32 3.7 
' I Mru 3.0 3.0 25 

I 

Composition Cao 45 45 45 
(%by mass) SrO 

BaO 
' ZnO I 

Ti02 25 25 25 
' Zr02 
' Y203 21 21 21 

I NOiOs ' I 
Ta20s I 

' Si02 + AL103 + B103 (%by mass) I 782 782 782 
R10 (LhO + Na20 + K10) (%by mass) I 95 95 10.l 
IR'O (MgO +Cao+ SrO +Bao +ZnO) (%by 
!mass) 75 75 7.0 

Ti02 + Zr02 (%by mass) I 25 25 25 
LnxOv (%by mass) 21 21 21 
Oxide of Polyvalent Element(% by mass) 

0.()5\MrDi) 0.05(1'v'.!r10)+ O.~ 
O.Ol!Sr(),) 0.1~· 

Mole Fraction (Total Amount of Polyvalent 0.()2 0.()2 0.05 Element I (Ti02 + Zr02) 
Number of Gas Bubbles 48 38 9 
,Alkaline Elution A ( ppb) 149 152 153 
!Thermal Linear Expansion Coefficient o: ( x IO"' /°Cl 63 63 65 
[Fracture Toughness Value Kc 12 122 1.17 
Crack Incidence Rate (%) - 40 38 42 

Comp.: Comparative Example 

53 54 
67.0 67.0 
11.6 11.6 

43 43 
21 22 
3.7 3.7 
25 25 
4.1 4.1 

25 25 

21 21 

78.6 78.6 
10.l ' 102 

6.6 6.6 

25 25 
21 21 

0.2(M!DV+ 0.5(lv1rDi)-t-
0.1"',,,... j.,' O~' 

0.10 029 

0 5 
139 158 
64 65 
1.19 1.15 
38 40 

55 
67.0 
11.6 

43 
22 
32 
3.0 
4.1 

25 

21 

78.6 
9.7 

7.1 

I 25 
21 

O.~ 
O.i'llC"!r~,.,1 

050 

8 
136 
63 
128 
36 

,~~ 

67.0 
11.6 

43 
22 
32 
3.0 
4.1 

25 

21 

78.6 
9.7 

7.1 

25 
21 

I.~ 
].~\ 

058 

79 
141 
63 

1.18 
39 

tv 
tv 
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[0073] As shown in Tables 1-8, it was confamed that the glass substrates of Example 1-49 have an 

extremely low number of residual gas bubbles since the mole ratio of the total amount of the 

polyvalent element oxide, which functions as a fining agent made of oxide in the glass, with respect to 

the total amount ofTi02 + Zr02 in the glass components was in a predete1mined range. 

In addition, any of the amount of alkaline elution, the thermal linear expansion coefficient, the fracture 

toughness value, and the crack incidence rate was not an problematic level at all for practical use. 

DESCRIPTION OF THE NUMERALS 

[0074] 1: Glass substrate for infonnation recording media 

2: Mab>netic film 

I 0: Vickers impression 

Ila, lib, lie, lid: Crack 

D: Magnetic disc 
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CLAIMS 

1. A glass substrate for infmmation recording media, comprising, with respect to all components of 

glass: 

Si02, Ah03, and B203, a total amount of which being 65% to 90% by mass 

where: 

the Si02 is 45% to 75% by mass; 

the Ah03 is 1%to20% by mass; and 

the B20J is 0% to 8% by ma~s; 

RzO, a total amount of which being 7% to 20% by mass 

where: 

R represents Li, Na, or K; 

R'O, a total amotmt of which being 0.1 % to 12% by mass 

where: 

R' represents Mg, Ca, Sr, Ba, and Zn; 

Ti02 and Zr02, a total amount of which being 0.5% to 10% by mass, 

wherein the glass substrate for infonnation recording media comprises at least one 

polyvalent element selected from a group consisting ofV, Mn, Ni, Mo, Sn, Ce, and Bi, and 

wherein a mole ratio, which is (a total amount of an oxide of the polyvalent element) I (a 

total amount of the Ti02 and the Z1D2), of the total anlow1t of the oxide of the polyvalent element with 

respect to the total an1ow1t of the Ti02 and the Z1D2 is in a range of 0.05 to 0.50, asswning each of 

oxides of polyvalent elements as V 20s, Mn02, Ni203, Mo01, Sn02, Ce02, and Bh03. 

2. The glass substrntc for information recording media of claim 1, wherein a total amount of LnxOy is 

0% to 5% by mass, where the Ln,Ov is at least one compound selected from a group consisting of a 

lanthanoid metal oxide, Y203, Nb205, and Ta20s. 

3. The glass substrate for infotmation recording media of claim 1 or 2, wherein the polyvalcnt clement 

includes at least one clement selected from a group consisting ofV, Mn, Sn, and Ce. 

4. The glass substrate for infrmnation recording media of claim 3, wherein the polyvalent element 

includes Ce. 
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5. The glass substrate for infmmation recording media of claim 1 or 2, wherein a content of each of 

the oxides of the polyvalent elements V 205, Mn02, Nh03, Mo03, Sn02, Ce02, and Bh01 is 1 % by 

mass or less with respect to the all components of glass. 

6. The glass substrate for infmmation recording media of any one of claims l to 5, wherein the 

components of glass includes neither As nor Sb. 

7. An infonnation recording medium, comprising: 

a recording layer on a surface of the glass substrate for infmmation recording media of any one of 

claims 1 to 6. 


