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Description
Technical Field

[0001] The present invention relates to an apparatus
and method for testing quality of an optical disc, and more
particularly, to an apparatus method for testing quality of
mechanical endurance of a surface of an optical disc.

Background Art

[0002] Up to now, there are recording media such as
amagnetic recording tape, alaser disc (LD) or a compact
disc (CD) as an optical disc, and a digital video disc (DVD)
newly born with a vast recording capacity.

[0003] Since the optical disc among the recording me-
dia utilizes a digital recording system different from the
conventional recording system, that is, magnetic record-
ing system, and has a very small volume and weight so
that it is efficient and convenient to keep and carry, it is
a recent trend for a consumer to prefer the optical disc.
[0004] However, even any appliance should be used
without any defect, and if there were any problem in qual-
ity, then the consumer’s reliability for the manufacturer
would be decreased.

[0005] This causes more serious problem in the optical
disc having minute signal characteristics and brings in-
ferior quality originated from the error of thickness of a
disc, scratch, deformity, fingerprint, and attachment of
foreign material during manufacturing of the product.
[0006] Thus, a produced optical disc undergoes the
quality test as a next process, and the optical disc is
shipped to an optical disc market.

[0007] A conventional quality test for an optical disc is
generally performed by four measuring drives.

[0008] First, under the assumption that characteristics
of optical discs manufactured by the same equipment
are identical, the manufacturer makes a choice of an ar-
bitrary optical disc from all of the manufactured optical
discs and loads the selected optical disc onto a measur-
ing system.

[0009] In the first measuring drive, a high frequency
wave signal and a jitter are measured by means of a
signal reproduced from the optical disc.

[0010] In the second measuring drive, a servo signal
(a focusing error signal and a tracking error signal) are
measured based on a signal reproduced from the optical
disc.

[0011] In the third measuring drive, the mechanical
characteristics of the optical disc, which undergoes the
quality test, are measured.

[0012] Finally, inthe fourth measuring drive, the optical
characteristics of the optical disc are measured.

[0013] As described above, according to the conven-
tional test, an accuracy of information recording, and the
mechanical characteristics and an optical characteristics
of the optical disc are inspected.

[0014] From these, since a mechanical damage that
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would occur on an incident surface of an information re-
cording/reproducing laser beam during the use of an high
density optical disc, that is, a scratch and the like causes
the deterioration of a signal of an optical disc as well as
data loss, and in more worse case, brings the recording
and/or reproducing of information onto the optical disc
impossible, the damage takes the mostimportant portion
of the quality test of the optical disc.

[0015] Therefor, to prevent this, a protective coating
may be formed to enhance the mechanical stiffness or
hardness of the surface of the optical disc.

[0016] however, after forming the protective coating
on the disc surface for this purpose, the mechanical char-
acteristics of the protective coating should be quantized.
Namely, there is need to quantize for how long the pro-
tective coating endure the scratch which would occur dur-
ing the use of the optical disc.

[0017] There are a pencil hardness test and a taber
abrasion test as a test for the quantization of surface-
proof of the high-density optical disc.

[0018] The pencil hardness test is an estimating meth-
od for estimating the scratch at a hardness value corre-
sponding a hardness of the pencil at an instant when the
scratch occurs by contacting pencils of which different
hardness to the optical disc in a rectilinear motion.
[0019] However, the pencil hardness test is a test for
generating the scratch by which a human contacts the
pencil on the surface of the optical disc, has disadvan-
tages that it is difficult not only to maintain same load
continuously, but also to generate the quantization
scratch because the scratch does not occur as many as
desired.

[0020] The taber abrasion testis a test to estimate de-
gree of endurance by uniformly wearing the surface of
the optical disc while giving a predetermined load by
means of D1004 method of a standard, American Society
for Testing and Materials (ASTM) as a kind of an abrasion
wheel.

[0021] In the conventional taber abrasion testing ap-
paratus, if an optical disc to be scratched is loaded and
rotated, a plurality of abrasion wheels having a predeter-
mined weight contact the optical disc at a perpendicular
position to the optical disc so that scratch the surface of
the optical disc by a uniform load for at least more ten
rotation of the optical disc.

[0022] At that time, the ASTM defines the load gener-
ated from the abrasion wheel less than 9.8N (1000gf),
and there are several kinds such as CS-10F, CS-10, and
CS-17 to be used.

[0023] The taber abrasion testing apparatus as de-
scribed above is an equipment designed for the purpose
of not testing the mechanical endurance of the surface
of the optical disc by scratching the optical disc, but test-
ing a degree of the scratch of general plastic goods.
[0024] Therefore, the scratch occurring by the taber
abrasion testing apparatus is remarkably different from
the scratch generated when the optical disc is used ac-
tually in real life.
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[0025] Namely, the taber abrasion testing apparatus
determines the endurance of the surface of the optical
disc by wearing the surface. This is remarkably different
from the situation that real-generated scratch is reacted
in a drive (for example, an optical disc drive) for driving
the optical disc by responding the operation.

[0026] Therefore, since the manufacturer determines
the quality of the optical disc by his relative determination
with his veteran know-how not quantitative classification
according to an actual reference standard when to de-
termine the quality of the optical disc poor or good by the
taber abrasion testing apparatus, there are a plenty of
errors. Moreover, since the scratches generated on the
optical disc in real life and by the taber abrasion testing
apparatus are different from each other in the shape, a
try to determine the optical disc poor or good with only
the know-how without absolute reference value makes
vast of errors.

[0027] As described above, since, up to now, there is
not a special method for quantizing generation degree
of the scratch in order to test the mechanical endurance
of the surface of the optical disc, a quantization of the
degree of the scratch is urgently demanded.

Disclosure of Invention

[0028] Accordingly, the present invention is directed
to an apparatus and method for testing mechanical en-
durance of a surface of an optical disc that substantially
obviates one or more problems due to limitations and
disadvantages of the related art.

[0029] An object of the present invention is to provide
an optimum apparatus for testing to quantize character-
istics of mechanical endurance of a surface of an optical
disc for the purpose of enhancing mechanical character-
istics of the surface and a method performed by the ap-
paratus.

[0030] Anotherobjectof the presentinventionis to pro-
vide an apparatus for testing mechanical endurance of
a surface of an optical disc, increasing reliability, and
saving the testing cost, and a method performed by the
apparatus.

[0031] Still another object of the present invention is
to provide an apparatus for classifying a poor product
and a good product by setting an absolute reference rap-
idly and precisely, and a method performed by the ap-
paratus.

[0032] Still another object of the present invention is
to generate scratch of the closest type of the scratch to
be generated in real life so as to enhance the reliability
of the test for the mechanical endurance of a surface of
an optical disc.

[0033] Additional advantages, objects, and features of
the invention will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the invention.
The objectives and other advantages of the invention
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may be realized and attained by the structure particularly
pointed out in the written description and claims hereof
as well as the appended drawings.

[0034] To achieve these objects and other advantages
and in accordance with the purpose of the invention, as
embodied and broadly described herein, an apparatus
for testing mechanical endurance of a surface of an op-
tical disc, includes a rotating plate, on which an optical
disc to be scratched is loaded, for rotating the loaded
optical disc, and a plurality of abrasion wheels, disposed
perpendicularly to the rotating plate, for contacting the
optical disc and generating the scratch, the scratch being
generated when the optical disc rotates less than 5 turns
during which the abrasion wheels apply a predetermined
load on the optical disc.

[0035] In another aspect of the present invention, the
load applied on the optical disc by the abrasion wheels
ranged from 0.5N (50gf) to 16.2N (1650gf) and the depth
of the scratch on the surface of the optical disc ranges
Opm to 2pum.

[0036] The abrasion wheel may be selected any one
of CS-10F, CS-10, and CS-17.

[0037] The scratch may be generated when the optical
disc rotates one turn for the optical disc is applied with a
load of 0.5N to 2.5N (50gf to 250gf) by the CS-10F abra-
sion wheel, when the optical disc rotates one turn for the
optical disc is applied with a load of 6.4N to 8.3N (650gf
to 850gf) by the CS-10 abrasion wheel, and when the
optical disc rotates one turn for the optical disc is applied
with a load of 11.8N to 13.7N (1200gf to 1400gf) by the
CS-17 abrasion wheel.

[0038] In still another aspect of the present invention,
a method of testing a mechanical endurance of a surface
of an optical disc by using an test apparatus of which a
rotating plate rotates the optical disc and a plurality of
abrasion wheels generates scratch on the optical disc,
includes the steps of fixing the optical disc on the rotating
plate, rotating the optical disc by the rotating plate, con-
tacting the abrasion wheels to the surface of the optical
disc and increasing a contacting load of the abrasion
wheels and the optical disc by a predetermined load, gen-
erating the scratch on the surface of the optical disc by
maintaining the contacting load on the optical disc and
the abrasion wheels while the optical disc rotates less
than five turns and departing the abrasion wheels con-
tacting the optical disc from the optical disc, and sepa-
rating the optical disc from the rotating plate and deter-
mining whether the optical disc is poor or good by com-
paring a depth of the scratch generated on the surface
of the optical disc with a predetermined absolute refer-
ence value.

[0039] According an aspect of the present invention,
the optical disc determining step determines that the op-
tical disc is good when the depth of the scratch generated
on the surface of the optical disc is equal to or greater
than Opm or less than 2um, and that the optical disc is
poor when the depth of the scratch generated on the
surface of the optical disc is greater than 2um.
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[0040] The absolute reference value for determining
the optical disc poor or good is set to 2um.

[0041] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

Brief Description of the Drawings

[0042] Furtherobjects and advantages of the invention
can be more fully understood from the following detailed
description taken in conjunction with the accompanying
drawings, in which:

FIG. 1 illustrates a schematic view showing a taber
abrasion testing apparatus according to the present
invention;

FIG. 2 illustrates a flowchart showing a method of
testing mechanical endurance of a surface of an op-
tical disc according to the present invention;

FIG. 3 illustrates a view explaining a predetermined
scratch pattern is generated on an optical disc by
using a micro-scratch tester according to the present
invention;

FIG. 4 illustrates a graph showing experimental val-
ues of scratch depth generated according to pres-
sure applied on an optical disc according to the
present invention; and

FIG. 5illustrates a graph explaining a method of test-
ing mechanical endurance of a surface of an optical
disc according to the present invention.

Best mode for Carrying Out the Invention

[0043] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.

[0044] FIG. 1 illustrates a schematic view showing a
taber abrasion testing apparatus according to the present
invention.

[0045] Asillustrated in FIG. 1, an apparatus for testing
mechanical endurance of a surface of an optical disc in-
cludes a rotating plate 20, on which an optical disc 30 to
be scratched is loaded, for rotating the loaded optical
disc 30, and a plurality of abrasion wheels 10, disposed
at a perpendicular to the rotating plate 20, for contacting
the optical disc 30 and generating the scratch, the scratch
being generated when the optical disc 30 rotates under
5 turns for the abrasion wheels 10 apply a predetermined
load on the optical disc 30.

[0046] Meanwhile, the abrasion wheels are selected
from any one of CS-10F, CS-10, and CS-17.

[0047] Hereinafter, the testing method of the mechan-
ical endurance of the surface of the optical disc of the
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present invention by reference with the accompanying
drawings.

[0048] FIG. 2 illustrates a flowchart showing a method
of testing mechanical endurance of a surface of an optical
disc according to the present invention.

[0049] As shown in FIG. 2, first, the optical disc 30 is
fixed on the rotating plate 20, and then the rotating plate
20 rotates together the optical disc (Step S10).

[0050] Next, the abrasion wheels 10 contact the optical
disc 30 being rotated at an upper end in a normal motion
(Step S20).

[0051] The predeterminedloadis applied onthe optical
disc 30 in normal direction according to the scratch test
so that the contacting load between the optical disc 30
and the abrasion wheels 10 is increased (Step S30).
[0052] After maintaining the contacting load between
the optical disc 30 and the abrasion wheels 10 as many
as the predetermined turns of the optical disc 30, the
abrasion wheels 10 are moved in the normal direction so
that the abrasion wheels are departed from the optical
disc 30 (Step S40).

[0053] As described above, on the surface of the op-
tical disc 30 being rotated, the predetermined load and
the abrasion wheels 10 contacting the optical disc 30
based on the predetermined turns cause the generation
of a predetermined scratch pattern on the surface of the
optical disc 30 as illustrated in FIG. 2.

[0054] Asillustrated in FIG. 3, by using the taber abra-
sion tester according to the present invention, the pre-
determined scratch pattern is generated on the surface
of the optical disc 30, so that the depth of the scratch can
be obtained.

[0055] FIG. 4 illustrates a graph showing experimental
values of the scratch depth generated according to pres-
sure applied on the optical disc 30 according to the
present invention. Here, a bare disc without a coating
layer and a hard-coated disc are used as experimental
materials.

[0056] In the experiment as illustrated in FIG. 4, if the
scratch with depth deeper than 2um is generated, it is
measure that a servo error is generated when a dynamic
characteristics of the optical disc 30 is estimated.
[0057] Namely, whenthe endurance test of the surface
of the optical disc 30 is performed, the 2um is defined
as the absolute reference value for determining whether
the optical disc 30 is poor or good, and by finding a still
wool test condition causing the scratch depth of 2um,
the mechanical endurance of the surface of the optical
disc 30 under the condition so that the generation degree
of the scratch is quantized.

[0058] FIG.5is agraph explaining a method of testing
mechanical endurance of a surface of an optical disc ac-
cording to the present invention, and represents a graph
as the depth of the scratch generated on the optical disc
30 by the load applied to kind of abrasion wheel such as
CS-10F, CS-10, and CS-17.

[0059] Asillustratedin FIG. 5, the load generated from
the abrasion wheels 10 is quantized to 0.5N (50gf) to
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16.2N (16509f), and is differently set according to kind
of the abrasion wheels.

[0060] Namely, in the taber abrasion test, under the
condition of using the CS-10F as the abrasion wheel 10
and rotating the optical disc 30 only one turn, it is under-
stood that the load generating the scratch depth of 2um
ranges 0.5N (50gf) to 2.5N (250gf), preferably 1.5N
(150df).

[0061] Under the condition of using the CS-10 as the
abrasion wheel 10 and rotating the optical disc 30 only
one turn, it is understood that the load generating the
scratch depth of 2um ranges 6.4N (650gf) to 8.3N
(850gf), more preferably 7.4N (750gf).

[0062] Moreover, under the condition of using the CS-
17 as the abrasion wheel 10 and rotating the optical disc
30 only one turn, itis understood that the load generating
the scratch depth of 2pumranges 11.8N (1200gf) to 13.7N
(14009f), more preferably 13.2N (1350gf).

[0063] Therefore, if the abrasion wheel 10 were soft
one, namely, CS-10F, the load of the surface of the op-
tical disc 30 is quantized to 0.5N (50gf) to 2.5N (2504gf),
more preferably quantized to 1.5N (150df), if the abrasion
wheel 10 were middle one, namely, CS-10, the load of
the surface of the optical disc 30 is quntized to 6.4N
(650gf) to 8.3N (850gf), more preferably quantized to
7.4N (750gf), and if the abrasion wheel 10 were hard
one, namely, CS-17, the load of the surface of the optical
disc 30 is quntized to 11.8N (1200gf) to 13.7N (1400gf),
more preferably quantized to 13.2N (1350gf).

[0064] The contacting load between the optical disc 30
and the abrasion wheel 10 is maintained to a correspond-
ing load in proportion to numbers of the turn of the optical
disc according to quantized condition so that the scratch
is generated on the optical disc 30.

[0065] At that time, by reducing the abrasion degree
of the optical disc 30 due to the abrasion wheel 10 at
minimum by decreasing the number of the turn of the
optical disc 30 to under 5 turns, the scratch very closer
to the scratch to be generated in an actual life so that the
reliability of test for the mechanical endurance of the sur-
face of the optical disc 30 can be enhanced.

[0066] In other words, the scratch on the optical disc
20 in the real life is generated by being scratched few
times, on the contrary, the more times the abrasion
wheels 10 are scratched, the more the scratch during
several rotation of the optical disc 30 by using the taber
abrasion tester makes a difference from the scratch in
real life due to abrasion of ambient optical disc to be
scratched.

[0067] With this reason, there is a problem in the reli-
ability for the mechanical endurance test of the surface
of the optical disc due to the scratch, and then this is the
worst serious problem occurring in the mechanical en-
durance test of the surface of the optical disc according
to the conventional art.

[0068] According to the present invention, since the
number of turns of the optical disc can be reduced to 1
turn at minimum to 5 turns at maximum value by the quan-
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tized-absolute reference value, the reliability of the me-
chanical endurance test of the surface of the optical disc
can be enhanced by causing the scratch of type the clos-
est the scratch in real life.

[0069] As described above, just during one turn of the
optical disc, after generating the scratch by using the load
condition 0.5N (50gf) to 16.2N (1650gf) causing the
scratch with a depth of 2um, the endurance is to be tested
through the scratch generated on the surface of the op-
tical disc 30 by separating the scratched disc 30 from the
rotating plate 20. Next, the optical disc 30 is determined
to be poor or good (Step S50).

[0070] After this, other optical disc to be tested is load-
ed on the rotating plate 20, the testing operations as de-
scribed above are repeated so that a plenty of optical
discs are determined to be poor or good.

Industrial applicability

[0071] As described above, the apparatus for testing
the mechanical endurance of the surface of the optical
disc and the method performed the apparatus have fol-
lowing advantages.

[0072] First, the generation degree of the scratch is
quantized to enhance the mechanical characteristics of
the surface so that the preservation of data according to
achievement for the high-density of the optical disc can
be increased.

[0073] Second, since the quality of the optical disc is
tested easily and precisely, the reliability of the optical
disc can be enhanced.

[0074] Third, the scratch can be formed as much as to
wish in a short time so that the testing time for the me-
chanical endurance test of the surface of the optical disc
can be also decreased and the manufacturing cost may
be reduced.

[0075] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the ap-
pended claims and their equivalents.

Claims

1. An apparatus for testing mechanical endurance of a
surface of an optical disc (30), comprising:

a rotating plate (20), on which an optical disc
(30) to be scratched is loaded, for rotating the
loaded optical disc (30); and

aplurality of abrasion wheels (10), disposed per-
pendicularly to the rotating plate (20) for con-
tacting the optical disc (30) and generating the
scratch, the scratch being generated when the
optical disc (30) rotates five turns at maximum
during which the abrasion wheels apply a pre-
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determined load on the optical disc (3).

The apparatus of claim 1, wherein the load applied
on the optical disc by the abrasion wheels ranged
from 0.5N (50gf) to 16.2N (1650df).

The apparatus of claim 1, wherein the depth of the
scratch on the surface of the optical disc ranges Opm
to 2um.

The apparatus of claim 1, wherein the abrasion
wheel is any one of CS-10F, CS-10, and CS-17.

The apparatus of claim 1, wherein the scratch is gen-
erated when the optical disc rotates one turn for the
optical disc is applied with a load of 0.5N to 2.5N
(50gf to 250gf) by the CS-10F abrasion wheel.

The apparatus of claim 1, wherein the scratch is gen-
erated when the optical disc rotates one turn for the
optical disc is applied with a load of 6.4N to 8.3N
(6509f to 850gf) by the CS-10 abrasion wheel.

The apparatus of claim 1, wherein the scratch is gen-
erated when the optical disc rotates one turn for the
optical disc is applied with a load of 11.8N to 13.7N
(1200gf to 1400gf by the CS-17 abrasion wheel.

A method of testing mechanical endurance of a sur-
face of an optical disc (30) by using a testing appa-
ratus of which a rotating plate (20) rotates the optical
disc (30) and a plurality of abrasion wheels (10) gen-
erates scratch on the optical disc (30), comprising
the steps of:

fixing the optical disc (30) on the rotating plate
(20);

rotating the optical disc (30) by the rotating plate
(20);

contacting the abrasion wheels (10) to the sur-
face of the optical disc (30) and increasing a
contacting load of the abrasion wheels (10) and
the optical disc (30) by a predetermined load;
generating the scratch on the surface of the op-
tical disc (30) by maintaining the contacting load
on the optical disc (30) and the abrasion wheels
(10) while the optical disc (30) rotates five turns
at maximum and departing the abrasion wheels
(10) contacting the optical disc (30) from the op-
tical disc (30); and

separating the optical disc (30) from the rotating
plate (20) and determining whether the optical
disc (30) is poor or good by comparing a value
of the scratch generated on the surface of the
optical disc (30) with a predetermined absolute
reference value.

9. The method of claim 8, wherein the load applied on
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10.

1.

12

13.

14.

15.

16.

the optical disc by the abrasion wheels during the
generation of the scratch ranged from 0.5N (50gf) to
16.2N (1650gf).

The method of claim 8, wherein the depth of the
scratch on the surface of the optical disc ranges Opm
to 2pm.

The method of claim 8, wherein the abrasion wheel
is any one of CS-10F, CS-10, and CS-17.

The method of claim 8, wherein the scratch is gen-
erated when the optical disc rotates one turn for the
optical disc is applied with a load of 0.5N to 2.5N
(50gf to 2509f) by the CS-10F abrasion wheel.

The method of claim 8, wherein the scratch is gen-
erated when the optical disc rotates one turn for the
optical disc is applied with a load of 6.4N to 8.3N
(6509f to 850gf) by the CS-10 abrasion wheel.

The method of claim 8, wherein the scratch is gen-
erated when the optical disc rotates one turn for the
optical disc is applied with a load of 11.8N to 13.7N
(1200gf to 1400gf) by the CS-17 abrasion wheel.

The method of claim 8, wherein the optical disc de-
termining step determines that the optical disc is
good when the depth of the scratch generated on
the surface of the optical disc is equal to or greater
than Opm or less than 2p.m, and that the optical disc
is poor when the depth of the scratch generated on
the surface of the optical disc is greater than 2um.

The method of claim 8, wherein the absolute refer-
ence value for determining the optical disc poor or
good is set to 2pm.

Patentanspriiche

1.

Vorrichtung zum Testen der mechanischen Bestan-
digkeit einer Oberflache einer optischen Scheibe
(30), wobei die Vorrichtung Folgendes umfasst:

eine rotierende Platte (20), auf die eine zu zer-
kratzende optische Scheibe (30) gelegt wird, um
die aufgelegte optische Scheibe (30) zu drehen;
und

mehrere Abrasionsrader (10), die senkrecht zu
der rotierenden Platte (20) angeordnet sind, um
die optische Scheibe (30) zu beriihren und den
Kratzer zu erzeugen, wobei der Kratzer erzeugt
wird, wenn sich die optische Scheibe (30) hoch-
stens fiinf Umdrehungen dreht, wahrend denen
die Abrasionsrader eine vorgegebene Bela-
stung auf die optische Scheibe (3) auslben.
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Vorrichtung gemaR Anspruch 1, wobei die Bela-
stung, die durch die Abrasionsrader auf die optische
Scheibe angelegt wird, im Bereich von 0,5 N (50 df)
bis 16,2 N (1650 df) liegt.

Vorrichtung geman Anspruch 1, wobei die Tiefe des
Kratzers auf der Oberflache der optischen Scheibe
im Bereich von 0 pm bis 2 um liegt.

Vorrichtung gemaR Anspruch 1, wobei das Abrasi-
onsrad vom Typ CS-10F, CS-10 oder CS-17 ist.

Vorrichtung gemaR Anspruch 1, wobei der Kratzer
erzeugt wird, wenn sich die optische Scheibe eine
Umdrehung dreht, wahrend der auf die optische
Scheibe eine Belastung von 0,5 N bis 2,5 N (50 gf
bis 250 gf) durch das Abrasionsrad CS-10F einwirkt.

Vorrichtung gemaR Anspruch 1, wobei der Kratzer
erzeugt wird, wenn sich die optische Scheibe eine
Umdrehung dreht, wahrend der auf die optische
Scheibe eine Belastung von 6,4 N bis 8,3 N (650 gf
bis 850 gf) durch das Abrasionsrad CS-10 einwirkt.

Vorrichtung gemal Anspruch 1, wobei der Kratzer
erzeugt wird, wenn sich die optische Scheibe eine
Umdrehung dreht, wahrend der auf die optische
Scheibe eine Belastung von 11,8 N bis 13,7 N (1200
gf bis 1400 g¢f) durch das Abrasionsrad CS-17 ein-
wirkt.

Verfahren zum Testen der mechanischen Bestan-
digkeit einer Oberflache einer optischen Scheibe
(30) unter Verwendung einer Testvorrichtung, deren
rotierende Platte (20) die optische Scheibe (30)
dreht, und deren mehrere Abrasionsrader (10) einen
Kratzer auf der optischen Scheibe (30) erzeugen,
wobei das Verfahren folgende Schritte umfasst:

Befestigen der optischen Scheibe (30) auf der
rotierenden Platte (20);

Drehen der optischen Scheibe (30) durch die
rotierende Platte (20);

Aufsetzen der Abrasionsrader (10) auf die Ober-
flache der optischen Scheibe (30) und Erhéhen
einer Kontaktbelastung zwischen den Abrasi-
onsradern (10) und der optischen Scheibe (30)
um eine vorgegebene Last;

Erzeugen des Kratzers auf der Oberflache der
optischen Scheibe (30) durch Aufrechterhalten
der Kontaktbelastung zwischen der optischen
Scheibe (30) und den Abrasionsradern (10),
wahrend sich die optische Scheibe (30) héch-
stens finf Umdrehungen dreht, und Abheben
der Abrasionsrader (10), welche die optische
Scheibe (30) beriihren, von der optischen
Scheibe (30); und

Abnehmen der optischen Scheibe (30) von der
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10.

11.

12.

13.

14.

15.

16.

rotierenden Platte (20) und Bestimmen, ob die
optische Scheibe (30) schlecht oder gut ist,
durch Vergleichen eines Werts des Kratzer, der
auf der Oberflache der optischen Scheibe (30)
erzeugt wurde, mit einem vorgegebenen abso-
luten Referenzwert.

Verfahren gemaR Anspruch 8, wobei die Belastung,
die durch die Abrasionsrader wahrend des Erzeu-
gens des Kratzers auf die optische Scheibe angelegt
wird, im Bereich von 0,5 N (50 gf) bis 16,2 N (1650
gf) liegt.

Verfahren gemaR Anspruch 8, wobei die Tiefe des
Kratzers auf der Oberflache der optischen Scheibe
im Bereich von 0 pum bis 2 pum liegt.

Verfahren gemafR Anspruch 8, wobei das Abrasions-
rad vom Typ CS-10F, CS-10 oder CS-17 ist.

Verfahren gemaf Anspruch 8, wobei der Kratzer er-
zeugt wird, wenn sich die optische Scheibe eine Um-
drehungdreht, wahrend der auf die optische Scheibe
eine Belastung von 0,5 N bis 2,5 N (50 gf bis 250 gf)
durch das Abrasionsrad CS-10F einwirkt.

Verfahren gemaf Anspruch 8, wobei der Kratzer er-
zeugt wird, wenn sich die optische Scheibe eine Um-
drehungdreht, wahrend der auf die optische Scheibe
eine Belastung von 6,4 N bis 8,3 N (650 gf bis 850
gf) durch das Abrasionsrad CS-10 einwirkt.

Verfahren gemaf Anspruch 8, wobei der Kratzer er-
zeugt wird, wenn sich die optische Scheibe eine Um-
drehungdreht, wahrend der auf die optische Scheibe
eine Belastung von 11,8 N bis 13,7 N (1200 df bis
1400 gf) durch das Abrasionsrad CS-17 einwirkt.

Verfahren gemaf Anspruch 8, wobei der Schritt des
Bestimmens der optischen Scheibe bestimmt, dass
die optische Scheibe gutist, wenn die Tiefe des Krat-
zers, der auf der Oberflache der optischen Scheibe
erzeugt wurde, gleich oder mehr als 0 pm oder we-
niger als 2 pm misst, und dass die optische Scheibe
schlechtist, wenn die Tiefe des Kratzers, der auf der
Oberflache der optischen Scheibe erzeugt wurde,
groRer als 2 um ist.

Verfahren gemall Anspruch 8, wobei der absolute
Referenzwert zum Bestimmen, ob die optische
Scheibe schlecht oder gut ist, auf 2 pm eingestellt
wird.

Revendications

1.

Appareil pour tester 'endurance mécanique d’'une
surface d’un disque optique (30), comprenant :
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une platine rotative (20) sur laquelle est chargé
un disque optique (30) arayer, pour faire tourner
le disque optique (30) chargé ; et

une série de meules (10) disposées perpendi-
culairement a la platine rotative (20) pour venir
en contact avecle disque optique (30) et générer
la rayure, la rayure étant générée lorsque le dis-
que optique (30) tourne sur cinq tours au maxi-
mum au cours desquels les meules appliquent
une charge prédéterminée sur le disque opti-
que.

Appareil selon la revendication 1, dans lequel la
charge appliquée sur le disque optique par les meu-
les est comprise entre 0,5 N (50 ¢f) et 16,2 N (1650

gf).

Appareil selon la revendication 1, dans lequel la pro-
fondeur de la rayure sur la surface du disque optique
vadeOpma2 pm.

Appareil selon la revendication 1, dans lequel la
meule est 'une quelconque parmi CS-10F, CS-10
et CS-17.

Appareil selon la revendication 1, dans lequel la
rayure est générée lorsque le disque optique tourne
sur un tour et qu’une charge comprise entre 0,5 N
et 2,5 N (entre 50 gf et 250 ¢f) est appliquée sur le
disque optique par la meule CS-10F.

Appareil selon la revendication 1, dans lequel la
rayure est générée lorsque le disque optique tourne
sur un tour et qu’une charge comprise entre 6,4 N
et 8,3 N (entre 650 gf et 850 gf) est appliquée sur le
disque optique par la meule CS-10.

Appareil selon la revendication 1, dans lequel la
rayure est générée lorsque le disque optique tourne
sur un tour et qu’une charge comprise entre 11,8 N
et 13,7 N (entre 1200 gf et 1400 gf) est appliquée
sur le disque optique par la meule CS-17.

Procédé de test de I'endurance mécanique d’une
surface d’un disque optique (30), par utilisation d’'un
appareil de test dans lequel une platine rotative (20)
fait tourner le disque optique (30) et une série de
meules (10) générent une rayure sur le disque opti-
que (30), comprenant les étapes de :

fixation du disque optique (30) sur la platine ro-
tative (20) ;

mise en rotation du disque optique (30) par la
platine rotative (20) ;

mise en contact des meules (10) avec la surface
du disque optique (30) et augmentation, d’'une
valeur prédéterminée, d’'une charge de contact
des meules (10) sur le disque optique (30) ;

10

15

20

25

30

35

40

45

50

55

10.

11.

12.

13.

14.

15.

16.

génération d’'une rayure sur la surface du disque
optique (30) par maintien de la charge de con-
tact des meules (10) sur le disque optique (30)
jusqu’a ce que le disque optique (30) tourne sur
cinqtours au maximum, puis interruption du con-
tactdes meules (10) avec le disque optique (30),
et

séparation du disque optique (30) d’avec la pla-
tine rotative (20) et évaluation, médiocre ou bon-
ne, du disque optique (30) par comparaison
d’'une valeur de la rayure générée sur la surface
du disque optique (30) avec une valeur de réfe-
rence absolue prédéterminée.

Procédé selon la revendication 8, dans lequel la
charge appliquée sur le disque optique par les meu-
les au cours de la génération de la rayure est com-
prise entre 0,5 N (50 g¢f) et 16,2 N (1650 gf).

Procédé selon la revendication 8, dans lequel la pro-
fondeur de la rayure sur la surface du disque optique
vade O pma 2 pm.

Procédé selon la revendication 8, dans lequel la
meule est I'une quelconque parmi CS-10F, CS-10
et CS-17.

Procédé selon la revendication 8, dans lequel la
rayure est générée lorsque le disque optique tourne
sur un tour et qu’une charge comprise entre 0,5 N
et 2,5 N (entre 50 gf et 250 gf) est appliquée sur le
disque optique par la meule CS-10F.

Procédé selon la revendication 8, dans lequel la
rayure est générée lorsque le disque optique tourne
sur un tour et qu’une charge comprise entre 6,4 N
et 8,3 N (entre 650 gf et 850 gf) est appliquée sur le
disque optique par la meule CS-10.

Procédé selon la revendication 8, dans lequel la
rayure est générée lorsque le disque optique tourne
sur un tour et qu'une charge comprise entre 11,8 N
et 13,7 N (entre 1200 gf et 1400 gf) est appliquée
sur le disque optique par la meule CS-17.

Procédé selonlarevendication 8, dans lequel I'étape
d’évaluation du disque optique détermine que le dis-
que optique est bon lorsque la profondeur de la rayu-
re générée sur la surface du disque optique est égale
ou supérieure a 0 wm ou inférieure a 2 um, et que
le disque optique est médiocre lorsque la profondeur
delarayure générée surla surface du disque optique
est supérieure a 2 pm.

Procédé selon la revendication 8, dans lequel la va-
leur de référence absolue pour I'évaluation, médio-
cre ou bonne, du disque optique est réglée a 2 pm.
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FIG. 2
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FIG. 4
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