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METHOD FOR BONDING MEMBERS; AND

DISC MANUFACTURING METHOD AND DEVICE

BACKGROUND OF THE INVENTION

1. Field of the invention

The present invention relates to a bonding method for bonding two members by using
a cationic polymerization type ultraviolet curable composition. More specifically, the
present invention relates to a method for manufacturing & disc and a disc manufacturing
device by which two disc substrates are bonded by using a cationic polﬁnerization type

ultraviolet curable composition to form a disc.

2. Background art

Conventionally, as a niethod for bonding various members, such as one made of a
plastic, a method in which a hot-melt adhesive, a solvent-type adheéive, or an ultraviolet
curable composition is used, or a thermal fusion method has been known.

Also, when a digital video disc or digital versatile disc (DVD) is manufactured, a

method is adapted in which two disc substrates are bonded to each ofher by using an

ultraviolet curable composition as an adheéive. The term "ultraviolet curable composition
includes at least a cationic polymerization type ultraviolet curable composition and a radical
polymerization type ultraviolet curable composition. The cationic polymerization type
ultraviolet curable composition is a slow-cure type composition which is not cured
immediately after the radiation of ultraviolet light but starts to cure after a certain time has
passed after the radiation, whereas the radical polymerization type ultraviolet curabie

composition is a fast-cure type composition which starts to cure immediately after the
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radiation of ultraviolet light. As for the radical polymerizationi type ultraviolet curable
composition, it is required that the two disc substrates to be adhered be made of an ultraviolet
light permeable material. For example, for the case where a DVD-ROM disc is
manufactured, the radical polyrﬁer_ization type ultraviolet curable composition can be used as
a disc bonding adhesive since the ultraviolet light may be radiated onto the ultraviolet curable
composition through a disc substrate after one disc substrate is superimposed onto the other
with the ultraviolet curable composition therebetween. Howevér, for the case where both of

two disc substrates are made of materials which do not permeate'light, such as the case where

~ adouble-sided recordable DVD-RAM is manufactured, it is difficult to use a radical

polymerization type ultraviolet curable lcomposition as an adhesive since the radiation of
ultraviolet light cannot be performed after oﬁe disc substrate is superimposed onto the other.
On the 6ther hand, a cationic polymerization type ultraviolet curable composition may be
used for the above case in which both disclsubstrates to be adhered are made of ultraviolet
imperxheable materials since the ultr?.violet light radiation process may be performed prior to

the adhesion of the two discs due to the slow-cure property of the cationic polymerization

type ultraviolet curable composition.

In order to bond two ultraviolet impermeable disc substrates by using the cationic
polymerization type ultraviolet curable composition as an adhesive, the ultraviolet curable
composition is applied onto at least one of the disc substrates, and that disc substrate is placed
onto the second disc substrate so as to sandwich the ultraviolet curable composition.

It is required that the radiation of ultraviolet light be performed prior to the placement |
of one disc substrate onto the other. As a method which satisfies such a requirement, the
ultraviolet light may be radiated onto an ultraviolet curable composition prior to the

application thereof onto the disc substrate.
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More specifically, 1nthe 'ébove method, the cationic polifﬁ"f%"r’ization type ultraviolet
curable comp<:)sition may be dischéfged from a nozzle and dropped onto one of the disc
substrates so as to form a circle on the adhering surface thereof. In this method, the
radiation of ultraviolet light onto the cationic polymerization type ultravioiet curable
composition is performed during the period in which the ultraviolet curable composition is
discharged from the tip of the nozzle until it reaches the surface of the disc medium.

In the method in which an adhesive composition, such as a hot-melt adhesive and a
solvent type adhesive, is used, there are problems, depending on the application of the
members to be adhered, wherein the heat resistance property thereof becomes insufficient or
wherein satisfactory bonding strength or bonding accuracy is difficult to obtain. In addition,
there are problems in that the time required for the bonding process is lengthy, and it is not
easy to handle the adhesive compositions.

On the other hand, in the abbve-mentioned method of bonding the disc substrates
using the cationic polymerfzation type ultraviolet curable composition in which ultraviolet
light 1s radiated during the discharge of the ultraviolet curable composition, it is not necessary
to take into consideration the eﬂ’eCf of heat from a light source on the information recording
layer of the disc substrate since the ultraviolet light is not directly radiated onto the disc
substrate. Also, the radiation of uitra_vioiet light onto the composition can be carried out
uniformly and sufficiently on the entire composition by radiating ultraviolet light on the
discharge path of the composition. However, since the ultraviolet curable composition is
discharged from a considerably high position above the position of the disc substrate, it is not
easy to accurately control the application thereof onto the adhering surface of the disc
substrate. For instance, the pgth of the ultraviolet curable composition during the discharge

may be disturbed by static electricity which is generated at portions adjacent to the path and
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the composition may not be aﬁiﬁlied onto the adhering surface in'. the desired shape, or a mass
of the ultraviolet curable composition may be generated on the portion of the adhering surface
first reached by the composition, and therefore, the composition may not be uniformly
applied in the circumferential direction of the disc substrate. |

If the ultraviolet curable coinposition is not accurately applied and yet the disc
substrates are bonded, the composition may be forced out from the edges of the disc
substrates, or on the contrary, the composition may not completely fill the space between the
disc substrates and a gap may be‘ generated.

In order to prevent the occurrenée of the above phenomena, the accuracy in the
application of the ultraviolet curable composition has been improved in conventional disc
manufacturing devices by pre-ca_lculating the amount of the compdsition to be appiied.
However, for cases where a large number of discs are continuously manufactured, the above-
mentioned phenomena, though rare, do occur.

Accordingly, a visual inspection device is used to detect and remove a disc from
which the ultraviolet curable composition protrudes or a disc having a gap between the disc -
substrates. In this manner, discs from which a portion of the ultraviolet curable composition

protrudes will almost certainly be removed.

However, it is currently difficult to detect discs having a gap between the disc
substrates even if a visual inspection device is used for that purpose. The gap betwéen the
disc substrates may be generated at an outer or inner circumferential portion of the disc, and
if adisc haviﬁg a gap is used for a considerable period of time, water components present
between the disc substrates decrease the durability of the disc and may cause proBlems in
reading or writing information from/to the disc.

In addition, in the conventional disc manufacturing device, during the production of
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discs over a long perilod of tiﬁ.ié;' vaporized ultraviolet curable céififiosition may adhere and
solidify in the vicinity of the discharge path (for instance, on the inner surface of a wind-
tq;-,uarding tube protecting the discharge path), and this may interfere with the discharge of the
ultraviolet curable composition.

On the other hand, there is a rhethod in which two disc substrates are bonded by
uniformly applying or spreading an ultraviolet curable composition on at least one of the disc
substrates and then radiating ultraviolet light onto the composition. The method has -
advantages in that the ultraviolet curable composition can be accurately and sufficiently

spread on the disc substrate prior to the radiation process of the ultraviolet light and that the

ultraviolet light may be uniformly radiated onto a large area of the composition after the

composition has begn spread on the disc substrate. However, since the surface of the disc
substrate on \%lhich the ;dhesive composition has been applied and spread makes contact with
the surface of the other disc substrate at the initial stage of the bonding process, bubbles tend
to be generated and trapped in the adhesive layer, and it is difficult to eliminate the bubbles

once generated.

SUMMARY OF THE INVENTION
‘The object of the present invention is to provide a method for bonding members and
for manufacturing discs which realizes a large adhesive strength and high adhesive accuracy,
and a short operation time when boriding the two members, such as disc substrates.  Also,
the object of fhe present invention is to improve the yield of products by imi)roving the
accuracy in applying an adhesive composition onto an adhering surface so that the generation
of protruded adhesive composition, gaps, and bubbles between the members to be adhered is

eliminated.
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In order to achieve the dbove objectives, the inventors of tlié present invention found
that an ultraviolet curable composition can be spread sufﬁciently and uniformly in a
spreading process- which is carried out after the composition is applied onto a member to be

adhered and irradiated by ultraviolet light, and that the process is more preferable in order to

improve accuracy in applying the composition.  Also, the inventors of the present invention

- found that the irradiation of ultraviolet light onto the adhesive composition present on the

members to be adhered prior to the spreading process does not cause any problems in curing
the composition during or after the spreading process, and that such a procedure is more
prefefable in terms of preventing the generation of bubbles, and the present invention is
coﬁxpleted.

Accordingly, as a means for achieving the above-mentioned objectives, the inventors

of the present invention adopted the following methods for bonding members and

'manufacturing discs, and a disc manufacturing device.

. Thus, the present invention provides a method for bonding two members via an
ultraviolet curable composition, comprising the stgp‘s of: applying an ultraviolet curable
composition to a part of a bonding area in one of the members; radiating ultraviolet light onto
the ultraviolet curable composition; bonding that member to the other member via the
ultraviolet curable composition which has been irradiated by the ultraviolet light; and
spreading the ultraviolet curable composition which is present between the members, wherein
the ultraviolet curable composition is a cationic polymerization type ultraviolet curable
composition.

According to the above bonding method, since the ultraviolet light is radiated onto the |

ultraviolet curable composition after the composition has been applied onto the member to be

bonded, it becomes possible to apply the ultraviolet curable composition from a position
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close to the bonding portion of the member. Accordingly, the ulttaviolet curable
composition may be applied accurately on a predetermined portion, and problems, such as the
gerieration of a protruded portion of the ultraviolet curable composition and as the generation
of a gap between the members, may be prevented.
Also, it becomes possible to obtain a large adhesive force by increasing the bonding

area of the two members to be bonded by spreading the ultraviolet curable composition after

‘radiating ultraviolet light onto the ultraviolet curable composition applied onto the member to

be bonded. In this manner, a good sealing effect of the adhesive composition may also bé
obtained.

Since the two members to be bondéd are adhered in the presence of the ultraviolet
curable composition localized on the members to be bonded prior to the spreading process, it

becomes possible to enlarge the area of the adhesive composition toward an end portion of

‘the member while spreading the composition present between the members to be bonded.

Accordingly, it is unlikely that bubbles will remain between the members to be bonded.
Also, since the ultraviolet curable composition used is a cationic polymerization type

composition, the time available from the radiation of ultraviolet light until the completion of

the curing process can be increased. Accordingly, the bonding process may be carried out

accurately while preventing the generation of bubbles.

Moreover, the members may be bonded in a short amount of time by bonding one of
the members to be bonded to the other via the ultraviolet curable composition after the
radiation of ultraviolet light onto the composition. Accordingly, the present invention can
be applied to a continuous process and can contribute to an improvement in the productivity

thereof due to the extremely short amount of time required for the bonding process.

_In the method for bonding members according to the present invention, it is preferable



10

15

20

8

-that the light absorption coeffitiétit of the cationic polymerizatioﬁ type ultraviolet curable

composition be about 2 X 10°m™! or less in a wavelength region between about 310 - 340 nm.

In general, ultraviolet rays having a wavelength of 370 nm or less are involved in
photopolymerization of the ultraviolet curable composition, and a material having a large
light absorption coefficient in the wavelength region of 350 nm or less is used as a
photopolymerization initiator. For this reason, in many cases, a general ultraviolet curable
composition has a light absorption coefficient of 1 X 10*m™ or greater in a wavelength region
of 340 nm or less. The term "light absorption coefficient" means the value expressed by « in
the following equation: |

1=1,X10°*
where |, indicates the strength of the incident light, I indicates the strength of the transmitted
light, and x indicates the transmitted distance.

Accordingly, if the light absorption coefﬁcienf of the composition is 1 X 10°m™, the
strength of the incident light is decreased to 1/10 of its initial strength while being transmitted
a distance of only 0.1 mm, and hence, most of the energy of the radiated ultraviolet light is
absorbed on the surface. Accordingly, only a surface part of the composition is cured and a
difference is caused in the curing stage of the composition between the surface and the inside
thereof. This e\}entually becomes one of the causes which prevents the composition from
uniformly spreading in the spreading process carried out after the radiation of ultraviolet light
as in the present invention. On the other hand, if the light absorption coefficient of the

composition is 2 X 10* m™ or less, light is transmitted a distance of more than 0.5 mm before

the strength thereof is decreased to 1/10 of its initial strength. Accordingly, the volume of

the composition which is involved in the absorption of energy of ultraviolet light is increased

“to five times or more.  Therefore, partial curing of the surface due to an intense absorption
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of energy as mentioned above is tiot caused, and a uniform spreadiiig process may be
performed. Note that if a reaction seed is generated in the ultraviolet .curable composition
due to fhe absorption of ultraviolet light, a polymerization chain reaction occurs caused even
in a part where no reaction seed is generated due to an insufficient transmission of ultraviolet
light. Accordingly, there is no problem in the curing state of the adhesive layer after the
spreading process.

According to an embodiment of the invention, it is pr_eferable that the ultrayiolet light |
be radiated only onto the ultraviolet curable composition which is applied onto the bonding
area.

In some cases, a member to be bonded may be damaged by heat from a light source.
Therefore, if the ultraviolet 1ight is radiated only onto the ultraviolet curable composition
which is applied onto the bondihg area, it becomes possible to keep the member to be bonded
away from the effects of heat. |

The present invention also provides a method for manufacturing discs by bonding two
disc substrates using a cationic polymerization fype ultraviolet curable composition as an
adhesive to produce a disc, comprising the steps of: applying a cationic polymerization type
ultraviol_tét curable composition to a part of an adhering surface of one of the two disc
substrates; radiating ultraviolet light onto the cationic polymerization type ultraviolet curable
composition; bonding thgt disc substrate to the other disc substrate via the cationic
polymerization type ultraviolet cufable composition which has been irradiated by the
ultraviolet light; and spreading the cationic polymerization type ultraviolet curable
composition which is present between the two disc substrates.

According to the above method for manufacturing discs, since ultraviolet light is

radiated onto the ultraviolet curable composition after the composition is applied onto the
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disc substrates, it is not necessafy to drop the ultraviolet curable c'oﬁiposiﬁon onto the
adhering surface from above. Accordingly, the ultraviolet curable composition may be
applied onto the adhering surface from a position closer to the surface, and hence, it is
unlikely that problemé, such as a disturbance in the discharge path, are caused, and the
accuracy in the application process may be improved. In this manner, it becomes possible to
preveht problems such as the generation of a protruded portion of the ultraviolet curable
composition and as the generation of a gap between the substrates.

According to the method for manufactuﬁné discs of an embodiment of the present
invention, it is preferable that the light absorption coefficient of the cationic polymerization
type ultraviolet curable composition be about 2 X 10> m™ or less in a wavelength region
between about 310 - 340 nm. In the manufacturing process of the invention in which a
spreading process is carried out after the radiation of ultraviolet light, a partial curing of the
surface of the ;:omposition due to an intense absorption of energy hardly occurs, and a
uniform Spreading process may become possible if the light absorption coefficient of the
cationic polymerization type ulkaviolet curable composition is ébout 2X10°m” orless. In
this manner, an acihesive layer is uniformly formed between the disc substrates, and it
becomes possible to prevent problems such as the generation of a protruded portion of the
ultraviolet curable composition and as the generation of a gap between the substrates. Also,
if a reaction seed is generated in the ultraviolet curai)le composition not only the surface of
the composition by the absorption of uitraviolet light, a polymerization chain reaction occurs
even in a part where no reaction seed is generated due to an insufficient transmission of -
ultraviolet light. Accordingly, no problem occurs in the uniformity of the curing state of the
adhesive layer.

According to the method for manufacturing discs of another embodiment of the
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invention, it is preferﬁble that thie cationic polymeﬁution type ultfaviolet curable
composition be applied so as to be concentric with the disc substrate. If the ultraviolet
cﬁrable composition is applied so as to be concentric with the disc substrate, the ultraviolet
cur_able composition spreads in the radial direction while maintaining the concentric shape.
Accordingly, an adhesive layer having a uniform thickness is formed and it becomes possible
;co prevent problems such as the generation of a protruded portion of the ultraviolet curable
composition from a part of the disc substrate or the generation of a gép between substrates
due to an insufficiency in the degree of spreading.

According to the method for manufacturing discs of yet another embodiment of the
invention, it is preferable that the ultraviolet light be radiated only onto the cationic
polymerization type ultraviolet curable composition which is applied onto the adhering
surface. Itis expected, in some cases, that the information recording layer of the disc
substrate may be damaged by heat from a light source. Therefore, if the ultraviolet light is
radiated oniy onto the ultraviolet curable composition which is applied onto the adhering
surface, it becomes possible to keep the member to be bonded away from the effects of heat.

According to the method for manufacturing discs of yet another embodiment of the
invention, it is preferable that the two disc substrates bonded via the cationic polymerization
type ultraviolet curable composition be rotated in the circumferential direction when the
cationic polymerization type ultraviolet curable composition is spread. When the two disc
substrates are rotated in the circumferential direction, a centrifugal force is applied to the
ultraviolet curable composition present between the disc substrates and the compbsition _
spreads in the radial direction while maintaining the concentric circle shape. Accordingly,
an adhesive layer having a uniform width is formed between the entire disc substrates without

any gaps therebetween. In this manner, it becomes possible to prevent problems, such as the



10

15

20

12
generation of a gap between thé substrates due to an insufficiency in the degree of spreading.
According to the method for manufacturing discs of yet another embodiment of the
invention, the discs are digital video disc or digital versatile disc (DVD). Ina
manufacturing method of a DVD, although a strict uniformity of an adhesive layer between
the disc substrates, or a reduction in a shaft acceleration by minimizing the roughness on the

surface may sometimes be required, a DVD which satisfies such requirements may be

* manufactured with high accuracy by forming the adhesive layer of the ultraviolet curable

composition using the abové-mentioned process.

The above-m:cntioned method for manufacturing discs is realized by using a disc
manufacturing device having the following configuration. That is, the present invention
also provides a disc manufacturing device which produces discs by bonding two ciisc
substrates using a cationic polyrherizaﬁon type ultraviolet curable composition as an
adhesive, comprising: an application device which applies the cationic polymerization type
ultraviolet curable composition onfo a part of an adhering surface of one of the two disc
substrates; an ultraviolet light radiation device which radiates ultraviolet light onto the
cationic polymerization type ultraviolet curable composition; an adhering device which
adheres the disc substrate to the other disc sut;strate via the cationic polymerization type
ultraviolet curable composition which has been irradiated by the ultraviolet light; and a
spreading dévice which spreads the cationic polymerization type ultraviolet curable
composition which is present between the two disc substrates.

According to the above disc manufacturing device, since the ultraviolet curable

composition may be applied on the adhering surface from a position closer to the surface, it is

unlikely that problems, such as a disturbance in a discharge path, occur, and the accuracy in

an application process may be improved. In this manner, it becomes possible to prevent

¥ovsdoLo
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problems, such as the generationi of a protruded portion of the ulttaviolet curable composition
and as the generation of a gap between the substrates.

According to the disc manufacturing device of an embodiment of the invention, it is
preferable that the application device comprises a discharge member and a disc substrate
rotation driving member, the .discharge member discharging the cationic polymerization type
ultraviolet curable coﬁposiﬁon toward the adhering surface from a prédetermined position,
and the disc substrate rotation driving member rotating the disc substrate having the adhering
surface in the circumferential dirgction. If an ultraviolet curable composition is discharged
toward the adhering surface from a predetermined position, and at the same time, the disc
substrate having the adhering surface is rotated in tﬁe circumferential direction, the ultraviolet
curable composition is applied onto the disc substrate so as to form a concentric circle on the
substrate. If the disc substrate is adhered on the other disc substrate and a spreading process
is carried out by rotating the disc substrates, the ultraviolet curable composition is spread
while maintaining the c.oncentric circle shé.pe and an adhesive layer having a uniform width is
formed between the entire disc substrates without any gaps therebetween.

According to the disc manufacturing device of another embodiment of the invention,

it is preferable that the ultraviolet light radiation device comprises a light source and a

radiation region restriction member, the light source radiating ultraviolet light onto the disc
substrate onto which the cationic polymerization type ultraviolet curable composition has

been applied, and the radiation region restriction member restricting a radiation region of the

ultraviolet light from the light source only to the cationic polymerization type ultraviolet.
curable composition. As mentioned above, the information recording layer of the disc
substrates may be damaged by heat from the light source. Thus, in this embodiment, the

irradiation region restriction member is provided so that the ultraviolet light is radiated only
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on the ultraviolet curable comipdsition applied on the adhering stitface and that the

information recording layer of the disc can be kept away from the affect of heat from the light

- source.

According to the disc manufacturing device of yet another embodiment of the
invention, it is preferable that the spreading device compﬁses a disc rotation driving unit
which holds the two disc substrates bonded via the cationic polymerization type ultraviolet
curable composition and rotates the two disc substrates in the circumferential direction.

When the two disc substrates are rbtated in the circumferential direction, a centrifugal force is
applied to the ultraviolet curable composition present between the disc substrates and the -
composition spreads in the radius direction while maintaining the concentric shape thereof.
Accordingly, an adhesive layer having a uniform width is formed between the entire disc

substrates without any gaps therebetween.

BRIEF DESCRIPTION OF THE DRAWINGS

Some of the features and advantages of the invention Having been described, others
will become apparent from the detailed degcﬁption which follows, and from the
accompanying drawings, in whibh:

FIG. 1 is a schematic diagram showing a plan view of the structure of an optical disc
manufacturing device according to an embodiment of the present invention;

FIG. 2 is a schematic diagram showing a side view of the structure of an application
device;

FIG. 3 is a schematic diagram showing a side view of the structure of an ultraviolet
light radiation device;

FIG. 4 is a schematic diagram showing a side view of the structure of a spreading
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device;

FIG. 5 is a schematic diagram showing a plan view of the structure of another optical
disc manufacmring device including a flatness maintaining stage;

FIG. 6 is a schematic diagram showing a side view of the structure of a flatness
maintaining device;

FIG. 7A is a schematic diagram showing a plan view of the structure of the flatness
maintaining device;

FIG. 7B is a schematic diagram showing a side view of the structure of the flatness
maintaining device; and

FIGS. 8A to 8D are diagrams showing each step in the adhering process according to

the second embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention summarized above and defined by the enumerated claims may be
better -understood by refen‘iﬁg to the following detailed description, which shéuld be read
with reference to the accompanying drawings.. This detailed description of particular
preferred embodiments, set out below to enable one to build and use particular
implementations of the invention, is not intended to limit the enumerated claims, but to serve
as particular examples of the invention.

The first embodiment according to the present invention will be described as follows
by using a manufacturing process. of a DVD as an example.

FIG. 1 is a schematic diagram showing the structure of a DVD manufacturing
device. InFIG. 1, the device includes a disc substrate inlet unit Rl; a disc producing unit

R2, a disc inspection unit R3, and a disc outlet unit R4, all of which are accommodated in a
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housing not shown in the figure.

The disc substrate inlet unit R1 includes a stock area Al and a take-out area A2. In
the stock area Al, two disc subsﬁates 1a and 1b which are bonded so as to be one disc (a
DVD) are separately stored in disc holders 2 in a stacked state. In the take-out area A2, the
disc substra;ces 1a and 1b which are retained in the disc holders 2 are taken out one by one.

The disc producing unit R2 includes an application device (an application means) 3,
an ultraviolet light radiation device (an ultraviolet light radiation means) 4, an adhering
device (an adhering means) 5, a spreading device (a spreading means) 6, an edge curing
device 7, and a transfer device 8. .The application device 3 applies a cationic type ultraviolet
curable composition onto an adhering surface of the disc substrate 1a. The ultraviolet light
radiation device 4 radiates ultraviolet light onto the disc substrate 1a onto which the cationic
type ultraviolet curable composition has been applied. The adhering device 5 adheres the
disc substrate 1a, onto which the cationic type ultraviolet curable composition has been
applied, to the disc substrate 1b to produce a disc 1. The spreading device 6 spreads the
composition betwgen the disc 1. The edge curing device 7 carries out an edge curing
process for the disc 1.  The transfer device 8 transfers the disc 1, which has been subjected
to the edge curing process, from a disc stacking/edge curing stage D to the disc inspection
unit R3 and to the disc outlet unit R4.

The disc inspection unit R3 includes a disc inspection device 9 which inspects the
disc 1 and determines the quality of the disc 1.  The disc outlet unit R4 includes a non-
defective product outlet part 10 which transfers a disc 1, which has been determined to be
non-defective, to a subsequent process, and a defective product outlet part 11 which transfers
a disc 1, whiph has been determined to be defective, to a subsequent process.

Next, manufacturing processes of the disc 1 using the DVD manufacturing device
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having the above-mentioned configuration will be explained.

First, the disc substrates 1a stacked in the stock area A1 are supplied to the disc
ﬁmducing unit R2. In the stock area A1, a plurality of the disc substrates 1a are stacked on
the disc holder 2 and when the disc holder 2 is moved from the stock area A1 to the take-out
area A2, the disc substrate 1a located at the top of the stack is transferred to a substrate supply
position B1 on an application stage B by a conveyance means which is not shown in the
figure. |

When the disc substrate 1a is conveyed to thg application stage B, it is turned around
by a reversing device 12.  This is because the disc substrates 1a are stored with their
adhering surfaces facing downward in the stock area Al in order to prevent the attachment of
foreign n.1aterials or particles onto the adhering surfaces. The same is also applied to the
disc substrates 1b. The disc substrates 1b are turned around by a reversing device 12 when
conveyed to the adhering device 5.

The disc substrate 1a, which has been transferred to the substrate supply position Bl
is moved to an adhesive composition application position B2 when the application stage B is
rotated in the direction indicated by the arrow in the figure. A cationic type ultraviolet
curable composition $ is applied to the adhering surface of the disc substrate 1a, which has
been moved to the adhesive composition application poesition B2, by the application device 3
so as to be in a ring shape which forming a concentric circle with the disc substrate 1a. Note
that a composition having a light absorption coefficient of about 2 X 10°m™” orlessina
wavelength region between about 310 - 340 nm is used as the cationic type ultraviolet curable
composition S. Such an unltraviolet curable composition may. be obtained by selectively
using a material having a relatively small light absorption coefficient at 350 nm or less as

photocationic polymerization initiator.
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The disc substrate 14 on which the cationic type ultraviolet curable composition S
has been applied is transferred to a substrate transfer position B3 when the application stage
B is further rotated. The disc substrate 1a which has been moved to the substrate transfer
position B3 is temporarily stopped at this position, and ultraviolet light is radiated from the
ultraviolet light radiation device 4 towards the cationic type ultraviolet curable composition
S. The disc substrate 1a onto which the ultraviolet light was radiated is transferred to the
adhering device 5 by a transfer means not shown in the figure.

In the adhering device 5, the disc substrate 1b, which has been transferred from ;he
take-out area A2 by a transfer means not shown in the figure and turned around, is put on
standby, and the disc substrates 1a and 1b are bonded with their adhering surfaces facing each
other via the cationic type ultraviolet curable composition S so as to form the disc 1.

Prior to the transfer of the disc 1 to the disc stacking/edge curing stage D by a
transfer means not shown in the figure, the disc 1 is transferred to the spreading device 6. In
the spreading device 6, the central hole of the disc 1 is held and rotated at a high speed in the
circumferential direction so that a spreading process is carried out using centrifugal force.
During this process, the center of the disc substrate 1a is aligned with that of the disc
substrate 1b by aligning the central hole of the disc substrate 1a with that of thé disc substrate
Ib. |

After the spreading process, the disc 1 is transferred th the disc stacking/edge curing
stage D. On the disc stacking/edée curing stage D, the disc holders 2 are disposed in the
circumferential direction with an equal interval between each other, and the disc 1 is first.

transferred onto the disc holder 2 located at a stacking position D1. On the disc holder 2,a

 plurality of the discs 1, which are transferred by a transferring device (not shown in the

figure) one by one, are stacked alternately with rigid discs G.
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The disc holder 2, retaining a plurality of the discs 1 in a stacked state, is moved to a
curing positioﬂ D2 in accordance §vith the rotation of the disc stacking/edge curing stage D.
In the curing position D2, a plurality of the discs 1 are left for a predetermined period in a
stacked state on the disc holder 2, and a curing process of the cationic type ultraviolet curable
composition S is carried out. The curing process may be'carried out when the discs 1 are
moved to curing positions D3, D4, and D5 together with the disc holder 2 in accordance with
the rotation of the disc stacking/edge curing stage D.

After the curing process, the discs 1 are transferred to an edge heating pésition D5
together with the disc holder 2 in accordance with the rotation of the disc stacking/edge
curing stage D. At the edge heating position D5, a portion of the cationic type ultraviolet
curable composition $ in the vicinity of an edge of the disc 1 is heated by the edge curing
device 7, and the curing of the composition S is enhanced.

After the edge curing process, the discs 1 are transferred to a separation position D6
together with th.e disc holder 2 in accordance with the rotation of the disc stacking/edge
curing stage D. The transfer device 8 has three arms 8a, 8b, and 8c which are actuated in a

synchronized manner, and when a disc 1 held by the disc holder 2 at the separation position

D6 is transferred to the disc inspection device 9 by the arm 8b, another disc 1, which has been

inspected, is transferred to the non-defective product outlet part 10 or to the defective product
outlet part 11 by the arm 8c. Also, when the arms 8b and 8c are returned, the rigid discs G
held by the disc holder 2 at the separation position D6 are transferred to the stacking position
D1 by the arm 8a so that they are stacked alternately with the discs 1 which are transferred
from the adhering device 5 one by one.

Discs which have been determined to be defective by the disc inspection device 9 are

removed from the normal line, and only the discs which have been determined to be non-
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defective are stacked on the disc holder 2 disposed at the non-defective product outlet part 10
and transferred to the subsequent process together with the disc holder 2.

In the manner mentioned above, the discs 1 are stacked on the disc holder 2
alternately with the rigid disc G at the (_'iisc stacking/edge curing stage D, and the curing
process of the ultraviolet curable composition are carried out as well as the heating process of
the ultraviolet curable composition at the end face portion in which the composition is heated
together with the disc holder 2 and cured.

As mentioned above, a certain amount of time is required for the cationic
polymerization type ultraviolet curable composition S to be completely cured after the
spreading process thereof, and, .during that period, it is important to maintain the disc 1 ina
state in which no distortion stress is applied to the disc 1 so that no distortion or deformation
of the disc 1 is caused during or after the curing of the composition.

In consideration of the above, according to an embodiment of the present invention,
the configuration of the stage D may be modified, such as to one having a flatness
maintaining' unit and a flatness maintaining device which will be described as follows.

FIGS. 5, 6, 7A, and 7B_ are schematic diagrams showing a disc manufacturing device having a
flatness maintaining device, and a flatness maintaining unit. In this device, a flatness
maintaining stage including a flatness maintaining devicg 20 and a flatness maintaihing unit
is provided instead of the disc stacking/gdge curing stage D.

In the disc manufacturing device shown in FIGS. 5 and 6, the disc 1 on which the
cationic type ultraviolet curable composition S has been spread, is transferred to the edge.
curing device 7 and light cohtaining ultraviolet rays and heat rays (infrared rays) is flashed
onto the composition S-from the front and the back of the disc 1. At that time, the radiation

of light is also carried out for the edge of the disc 1 by using, for instance, reflecting mirrors.
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In this manner, curing of the cationic type ultraviolet curable coii‘iiidsition S in the vicinity of
the edge of the disc 1 is enhanced, and protrusion of the composition from the edge is
prevented.  Also, since the composition is heated by using the heat rays, the time reéuired
for curing the entire cationic type ultraviolet curable composition S may be shortened.

After being subjected to this process in the edge curing device 7, the disc 1 is
transferred to the flatness maintaining device 20. The flatness maintaining device 20
includes a transfer path 21 of a predetermined length and a flatness maintaining unit 80 which
moves on the transfer path 21 at a predetermined speed. As shown in FIGS. 7A and 7B, a
holding member 87 of a flat plate shape having holes 85 and 86 is disposed on tﬁe top of the
flatness maintaining unit 80, and the disc 1 is retained, in a flat state, on the .holding member
87 by air-suction using a fan 84 which is accommodated in the flatness maintaining unit 80.
A dc voltage is supplied to a driving unit of the fan 84 by electrodes 89 which contact with a
contact electrode (not shown in the figure) which is provided along the overall length of the
transfer path 21.  The disc 1 is first transferred onto the flatness maintaining unit 80 located
ata stérting point (a first point) 22 of the transfer path 21 and is retained on the holding
member 87 of the flatness maintaining unit 80 in a flat state.

The flatness maintaining unit 80 retaining the disc 1 is sequentially sent onto the
transfer path 21 of the flatness maintaining device as mentioned above and a plurality of the
flatness maintaining units 80 move on the transfer path 21 to an end point (a second point)
23. The transfer path 21 of the flatness maintaining device 20 is designed so that a plurality
of the flatness maintaining units 80 may be moved in a row from the highest position 21 to
the lowest position thereof. During that period, the disc 1 on the flatness maintaining unit
80 is maintained in a flat state for a certain period of time and curing of the catis:'mic type

ultraviolet curable composition proceeds so that the disc substrates 1a and 1b are bonded
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having an excellent degree of flatness without being deformed of distorted.

After being subjected to this process in the flatness maintaining device 20, the disc 1
is removed from the flatness maintaining unit 80 at the end point 23 and is transferred to the
disc inspection device 9.

According to this embodiment of the invention, the Stérting point (the first point) 22
and the end point (the second point) 23 of the transfer path. 21 are located at the same
position. After the disc 1 is taken out from the flatness maintaining unit 80, another disc 1
is mounted on the flatness maintaining unit 80.

According to the embodiment, the transfer device 8 is used as a means for
transferring the disc 1 from the edge curing devfce 7 to the flatness maintaining device 20,

and from the flatness maintaining device 20 to the disc inspection device 9. Also, the disc 1

. is transferred to either the non-defective product outlet part 10 or the defective product outlet

part 11 from the disc inspection device 9 by the transfer device 8.

The transfer device 8 has three arms 8a, 8b, and 8c which are actuated in a
synchronized manner, and when the disc 1 is transferred to the flatness maintaining device 20
from the edge curing device 7 by the arm 8a, another disc 1 is taken out from the flatness
maintéining unit 80, which arrived at the end point 23 of the transfer_ path 21 of the flatness
maintaining device 20, by the arm 8b so as to be transferred to the disc inspection device 9.
At the same time, another disc 1, whose inspection has been completed, is traﬁsferred to
either the non-defective product outlet part 10 or the defective product outlet part 11 by the
arm 8c.

The discs which have been determined to be defective by the disc inspection device
9 are removed from the normal line, and only the discs which have been determined to be

non-defective are stacked on the disc holder 2 disposed at the non-defective product outlet
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part 10 and transferred to the subsequent process together with thé disc holder 2.

Next, the application device 3, which applies a cationic type ultraviolet curable

composition onto an adhering surface of the disc substrate 1a in the DVD manufacturing

device substantially having the above-mentioned conﬁgurétion, will be explained.

As shown in FIG. 2, the application device 3 includes a pump member (a discharge
member) 30 and a disc substrate rotation driving member 35. The pump member 30 -
discharges a cationic type ultraviolet cufable composition toward an adhering surface of the
disc substrate 1a from a predetermined position at the adhesive composition application
position B2 on the application stage B. The disc substrate rotation driving member 35
rotates the disc substrate 1a in the circumferential direction at the adhesivp composition
application position B2.

The pump member 30 includes a nozzle 31 from which the cationic type ultraviolet
curable composition is discharged. The nozzle 31 is disposed with its end portion facing
downward. The pump member 30 is fixed to a position where the end portion of the nozzle
31 is located near the adhering surface of the disc substrate 1a which is moved to the adhesive
composition application position B2.

The disc substrate rotation driving member 35 includes a holding member 36 and a
drivirig unit 37, and may be integrally formed with the application stage B. The holding
member 36 retains the disc substrate 1a, which has been moved to the adhesive composition
application position B2, by.holding the central hole thereof, The driving unit 37 rotates the
holding member 36 together with the dis;c substrate 1a in the circumferential direction. .

Next, the operation of the application device 3 having the above-mentioned
configuration will be described. The central hole of the disc substrate 1a which has been

moved to the adhesive composition application position B2 is held by the holding member




10

15

20

24
36. Then, the cationic type ultraviolet curable composition is discharged from the tip of the
nozzle 31 to the adhering surface of the disc substrate 1a.

The disc substrate rotétion driving member 35 rotates the disc substrate 1a in the
circumferential direction thereof in synchronization with the discharge of the cationic type
ultraviolet curable composition from the nozzle 31. At that time, the time require'd for
discharging an amount of the cationic type ultraviolet curable composition necessary for
adhesion from the nozzle 31 is constant if the temperature of the cationic type ultraviolet
curable composition satisfies predetermined conditions. Accordingly, the driving unit 37 is
controlled so that the disc substrate: 1a rotates exactly one time during the period of time
which is required for the discharge of the cationic type ultraviolet curable composition. In
this manner, the cationic type ultraviolet curable composition is applied onto the disc
substrate 1a in a ring shape which is concentric with the disc substrate 1a.

As explained above, according to the application device 3 in this embodiment, since
the cationic type ultraviolet curable composition may be applied from a position close to the
adhering surface of the disc substrate 1a, problems, such as disturbance of the discharge path,
are not caused and the accuracy. in the application process may be improved.

Next, the ultraviolet radiation device 4, which radiates ultraviolet light onto the disc
substrate 1a onto which the cationic type ultraviolet curable composition has been applied,
will be eﬁplained.

As shown in FIG. 3, the ultraviolet radiation device 4 includes light sources 40 and a
mask member (a radiation region restriction member) 45. The light sources 40 radiate
ultraviolet light onto the disc substrate 1a, onto which the cationic type ultraviolet curabie
composition S has been applied, at the substraté transfer position B3 on the applfcatioﬁ stage

B. The mask member 45 restricts the radiation region of the ultraviolet light from the light
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sources 40 to only the cationic type ultraviolet curable composition S.

In this embodiment, a flash type lamp device ("SBC 13", a product of Ushio Inc.) is
addpted as the light sources 40, and the lamp device is disposed directly above the substrate
transfer position B3.

As shown in FIG. 3, the mask member 45 is disposed between the application stage
B and the light sources 40 so as to be paralle] to the disc substrate 1a which has been
transferred to the substrate transfer position B3. The mask member 45 has a ring-shaped
opening 46 which matches the shape of the cationic type ultraviolet curable composition S so
that the entire cationic type ultraviolet curable composition S can be viewed through the
opening 46 but the éubstrate surface c;annot be viewed from the radiation direction of the
ultraviolet light.

It is preferable that the mask member 45 be made of a material which does not easily

~ absorb light energy of ultraviolet light, visual light, and infrared light from the lamp device

and have a high light reflectivity over the entire wavelength region of the above-mentioned
light. This is because if the temperature of the mask member 45 is increased due to the

absorption of light energy, the disc substrate 1a may be deformed by heat radiated from the

mask member 45.

Next, the operation of the ultraviolet light radiation device 4 having the above-
mentioned configuration will be explained.

The disc substrate 1a on which the cationic type ultraviolet curable composition S
has been applied is transferred to the substrate transfer position B3 in accordance with the
rotation of the application stage B. The disc substrate 1a is temporarily stopped at the
substrate transfer position B3 and ultraviolet lighf is flashed repeatedly onto the cationic type

ultraviolet curable composition S from the ultraviolet radiation device 4. The energy input
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to the lamp and the amount of radiation in one radiation process inay be adjusted in
accordance with the curing sensitivity of the cationic type ultraviolet curable composition
used as the adhesive, for example.

As mentioned above, due to the ultraviolet light radiation device 4, it becomes
possible to keep the information recording layer of the disc 1 away from the influence of heat
from the light sources since the ultraviolet light may be radiated only onto the cationic type
ultraviolet curable composition S which has been applied onto the adhering surface of the
disc substrate la.

Also, since a flash lamp, which is adapted as the light sources 40, retains less heat as
compared to a continuously lighting type light source, it is less likely that heat affects the disc
substrate 1a on the application stage.B or the cationic type ultraviolet curable composition S
applied onto the adhering surface. In addition, the operation cost may be reduced since the
amount of power consumption of the flash lamp is less than that of a continuously lighting
type light source.

Next, the spreading device 6 which is used for the spreading process of the disc 1, in
which the disc substrates 1a and 1b have been bonded, will be explained with reference to
FIG. 4.

As shown in FIG. 4, the spreading device 6 includes a holding member 60 and a
driving unit 61. The holding member 60 holclis- the disc substrates 1a and 1b which are
bonded by the cationic type ultraviolet curable composition S, i.e., the disc 1, via the central
holp thereof. The driving unit 61 rotates the holding member 60 together with the disc 1 iﬁ
the circumferential direction.

The operation of the spreading device 6 having the above-mentioned conﬁguration

will be described as follows. The central hole of the disc 1, which has been transferred to
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the spreading device 6, is held by the holding member 60, and is totated in the circumferential
direction by tﬁe driving unit 61. When the disc 1 is rotated ir; the circumferential direction,
centrifugal force is applied to the cationic type ultraviolet curable composition S which is
present between the disc substrates 1a and 1b, and the composition S is spread in the radial
direction while main_taining the concentﬁc circle shape so that an adhesive layer.having a
uniform thickness is formed between the disc substrates 1a and 1b without any gap
therebetween..

As mentioned above, due to the spreading device 6, since the cationic type
ultraviolet curable composition S spreads in the radial direction while maintaining the
concentric circle shape and since the adhesive layer having a uniform thickness is formed
between the disc substrates 1a and 1b without any gap therebetween, problems, such as the
generation of a gap between the disc substrates 1a and 1b due to an insufficiency in spreading
the cationic type ultravjolet curable composition S, are not caused.

Note that although a spin type device which utilizes centrifugal force is adapted as
the spfeading device 6 in this embodiment of the invention, it is possible to use a press-type

spreading device, which presses the disc 1 from both sides of the disc 1 as the spreading

device 6.

Next, a second embodiment of the present invention will be described with reference
to FIGS. 8A through 8D. In this embodiment, a pipe member 101 and a plate member 102
are used as examples of the members to be bonded (adhered),. and an explanation is made for
a method of bondiﬁg the plate member 102 to an opening portion of the pipe member 101.
FIGS. 8A through 8D show each step of the bonding method according to the second
embodiment of the present invention in sequence.

Although the pipe member 101 is a square pipe and the plate member 102 isin a
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square shape for sealing the opéhing portion of the pipe member 101 in this embodiment,
only a part of the pipe member 101 and a part of the plate member 102 are shown in FIGS.
8A through 8D for the convenience of explanation.

Also, as shown in FIG. 8A, a concave groove 101b is formed on the entire end face
of the opening of the pipe member 101, and the height of a projected portion 101a located
inside the groove 101b is lower than the height of a projected portion 101c¢ located outside the
groove 101b.  As shown in FIG. 8D, the plate member 102 is formed into a shape which fits
the shape of the projected portion 101c of the pipe member 101.

As shown in FIG. 8B, an ultraviolet curable composition 103 is applied into the
concave groove 101b. In this embodiment, a material having a light absorption coefficient
of about 2 X 10° m™ or less in a wavelength region between about 310 - 340 nm is used as the
ultraviolet curable composition 103.  Such an ultraviolet curable composition may be
obtained by selectively using a material having a relatively small light absorption coefficient
at 350 nm or less as photocationic polymerization initiator.

The amount of the ultraviolet curable composition 103 applied is a little larger than
the space volume in the concave groove 101b so that a part of the ultraviolet curaBle
composition 103 protrudes onto the projected portion 101a being compressed by the plate
member 102 in the subsequent spreading process.

Then, as showﬁ in FIG. 8C, ulﬁaviolet light is radiated onto the ultraviolet curable
composition which has been applied into the concave groove 101b.

Although not shown in the figures, the ultraviolet light may be radiated directly .
above the opening of the pipe member 101 by using a mask which restricts the radiation
region of the ultraviolet light to only the ultraviolet curable composition 103. The amount

of radiation of ultraviolet light may be adjusted in accordance with the curing sensitivity of
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the ultraviolet curable compositich 103 used as the adhesive, fot {istance.

As mentioned above, since it is possible to radiate ultraviolet light onto only the
ﬁltraviolet curable composition 103 which is applied in the concave groéve 101b by using a
mask in the ultraviolet light radiation process, the pipe member 101 may be kept away from
the effects of heat from the light source.

As shown in FIG. 8D, the plate member 102 is engaged with the opening portion of
the pipe member 101 after the radiatioh of ultraviolet light, and the plate member 102 is
pushed against the projected portion 101a of the pipe member 101 so that a part of the
ultraviolet curable composition 103 in the concave groove 101b spreads onto the projected -
portion 101a. |

In this manner, the pipe member 101 and the plate member 102 are bonded via the
ultraviolet curable corﬂposition 103 in the concave groove 101b and on the projected portion
101a.

Since the ultraviolet curable composition 102 is present not only in the concave
groove i 1b iormed around the opening portion of the pipe member 101 but also on the
projected portion 101a between the pipe member 101 and the plate member 102, the area
involved in bonding the two members 101 and 102 is increased, and hence, the adhesive
strength is also increased. Moreover, since the adhesive composition layer formed by the
ultraviolet curable composition 103 is formed around the entire opening portion of the pipe
member 101 without any gaps, the bonding area of the adhesive composition is enlarged and -
the efficiency in sealing the opening portion of the pipe member 101 by the plate member 102
is increased.

Further, the bonding of the two members 101 and 102 may be carried out in a short

amount of time by applying the ultraviolet curable composition 103 and engaging the two
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members after the radiation of ulttaviolet light. In comparison, in & method in which a
thermosetting type adhesive composition is used instead of an ultraviolet curable
composition, a few hours is required for curing in the bonding process. Therefore, the time
required for the bonding process is extremely short in the process according to the
embodiment of the invention. Accordingly, the invention has various applications including
a continuous process to improve the productivity thereof.

Note that although an example in which the plate member 102 is bonded to the
opening portion of the pipe member 101 is explained in the above embodiment, the shape of
each member dr the member to be bonded may be varied or modified, and the adhering
method of the invention may be applied to bonding members of various types.

Also, although the concave groove 101b is formed around the end face of the
opening of the pipe member 101, which is a member to be bonded, and the ultraviolet curable
composition 103 is applied in the concave groove 101b, it is acceptable not to form a concave
portion in the member to be bondéd, and the ultraviolet curable composition can be applied

onto a flat face. In this case, the other member to be bonded may be pressed against a

portion onto which the ultraviolet curable composition has been applied so that the area of the-

composition is expanded. Accordingly, the two members are bonded in a state in which the
ultraviolet curable composition has been spread, and a large adhering force and an excellent
sealing property may be obtained.

Moreover, although a material having a light absorption coefficient of about 2 X 10°
m™ orlessina wavélength region between about 310 - 340 nm is used as the ultra\}iolet :
curable composition in the above-mentioned embodiment, the composition only requires a
property which enables the composition to spread (expand) to a required area by a suitable

spreading method after the ultraviolet light radiation process. Accordingly, ultraviolet
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curable compositions other that the ones mentioned above may ais6 be utilized depending on
such factors as the shape and size of the members to be bonded or the required bonding state.

Next, adhesive compositions which may be used according to an embodiment of the
present invention will be described.

According to an embodiment of the present invention, as a cationic type ultraviolet
curable composition used as an adhesive composition, any known compositions or
combinations thereof which are suitable for carrying out the invention may be selected and
used. _Examples of such compositions include an epoxy resin containing a cationic
polymerization type photopoljmeriéation initiator. Examples of the cationic polymerization
type photopolymerization initiator include a sulfonium salt, an iodonium salt, and a
diazonium salt. |

A cationic polymerization type ultraviolet curable composition which contains a
photocationic polymerization initiator and a glycidyl ether type epoxy resin may be used as an
adhesive composition in the present invention. In order to make the composition have a

light absorption coefficient of about 2 X 10*m™ or lessin a wavelength region between about

310 - 340 nm, in particular, a photocationic polymerization initiator having a relatively small

_ light absorption coefficient in the wavelength region between about 310 - 340 nm may be

selected and used. Examples of the initiator which may satisfy such requirements include an
onium salt whose cationic part is an aromatic sulfonium such as diphenyl-4-(phenylthio)
phenylsulfonium and triphenyl sulfonium, or an aromatic iodonium such as diphenyl
iodonium, bis(dodecylphenyl) iodonium and 4-methylphenyl-4-(1-methylethyl)
phenyliodonium, and whose anionic part is BF.", PF¢’, SbFg", [BX4]" (where X is a phenyl
group which is substituted by at least two fluorine atoms or trifluoromethyl groups). Also,

although examples of an initiator which may be used together with the above initiator include
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an onium salt whose cationic part is an aromatic sulfonium such as bis[4-

(diphenylsulfonio)phenyl]sulfide, and whose anionic part is BF4, PFs’, SbFg, [BX4] (Where
X is a phenyl group which is substituted by at least two fluorine atoms or trifluoromethyl
groups), the absorption coefficient thereof is not so small. Accordingly, it is preferable that
the amount of such a salt be small if used.

Further, in order to prevent partial curing on the surface, it is preferable that aliphatic -
polyol polyglycidyletﬁer be contained as a glycidyléther type epoxy resin.  Partial curing on
the surface may be prevented by the presence of aliphatic polyol polyglycidylether which
delays the polymerization of the compoéition after the radiation of light.

Examples of the aliphatic polyol pblyglycidylether include ethyleneglycol diglycidyl
ether, propyleneglycol diglycidyl ether, neopentylglybol diglycidyl ether, butanediol
diglycidyl ether, hexanediol diglycidyl ether, cyclohexane dimethaﬁol diglycidyl ether,
polyiaropyl_ene glycoldiglycidyl ether, ﬁimethylol propane-di and/or tri-glycidyl ether,
pentaerythritol-tri and/or tetra-glycidyl ether, and sorbitol-hepta and/or hexa-glycidyl ether.

As mentioﬁed above, according to the embodiments of the present invention, since
the ultraviolet curable composition may be applied from a position close to the portion to be
bonded, problems, such as a disturbance in the discharge path of the éomposiﬁon, are not
caused, and the accuracy in the application process may be improved. Accordingly, it
becomes j)ossible to prevent problems such as the generation of a protruded portion of the
ultraviolet curable composition and as the generation of a gap between members.

Also, according to the present invention, it becomes possible to obtain a large
adhesive force by increasing the bonding area of the two members to be bonded by spreading
an ultraviolet curable composition after radiating ultraviolet light onto the ultraviolet curable

composition applied onto the members to be bonded. In this manner, a good sealing
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property may also be obtained.

More;over, the members to be bonded may be adhered in a short amount of time by
bonding one of the members to the other via an ultraviolet curable composition aftér radiating
ultraviolet light onto the composition. Accordingiy, the invention has various applications
including a continuous manufacturing process, and can cbntribute to an improvement in the
productivity thereof due to the extremely short amount of time reciuired for the bonding
process compared to the bonding process using hot-melt adhesive.

Further, since an ultraviolet curable composition having a light absorption

coefficient of about 2X10°m™ orlessin a wavelength region between about 310 - 340 nm is

used, the ultraviolet light is sufficiently transmitted to the inside of the composition, and
hence, a difference in the curing state does not tend to occur between the surface and the
inside of the composition. Accordingly, the ultraviolet curable composition can uniformly
spread in the spreading process. Thus, an adhesive layer is uniformly formed between the
members to be bonded, and it becomes possible to prevent problems such as the generation of

a protruded portion of the ultraviolet curable composition and as the generation of a gap

‘between the members.

Having thus described several exemplary embodimen"ts of the invention, it will be
apparent that various alterations, modifications, and improvements will readily occur to those
skilled in the art. = Such alterations, modifications, and improvements, though not expressly
described above, are ndnetheless intended and implied to be within the spirit and scopé of the
invention.  Accordingly, the invention is limited and defined only by the following claims

and equivalents thereto.
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What is claimed is:

1. A method for bonding two members via an ultraviolet curable composition,
compris.ing-the steps of:

applying said ultraviolet curable composition onto a part of la bonding area in one of
said members; |

radiating ultraviolet light onto said ultraviolet curable composition;

bonding said member to the other member via said ultraviolet curable composition
which has been irradiated by the ultraviolet light; and

spreading said ultraviolet curable composition which is present between said
members, wherein

said ultraviolet curable composition is a cationic polymerization type ultraviolet

-_—

A

curable composition.

2. A method for bonding members according to claim 1, wherein
the light absorption coefficient of said cationic polymerization type ultraviolet curable

composition is about 2 X 10° m™ or less in a wavelength region between about 310 - 340 nm.

3. A method for bonding members according to claim 1, wherein
the ultraviolet light is radiated only onto said ultraviolet curable composition which is

applied onto said bonding area.

4. A method for manufacturing discs by bonding two disc substrates using a cationic

polymerization type ultraviolet curable composition as an adhesive to produce a disc,
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comprising the steps of:
applying said cationic polymerization type ultraviolet curable cdmposition onto a part
;)f an adhering surface of one of said two disc substrates;

radiating ultraviolet light onto said cationic polymerization type ultraviolet curable

. composition;

bonding said disc substrate to the other disc substrate via said cationic polymerization
type ultraviolet curable composition which has been irradiated by the ultraviolet light; and
spreading said cationic polymerization type ultraviolet curable composition which is

present between said two disc substrates.

5. A method for manufacturing discs according to claim 4, wherein
the light absorption coefficient of said cationic polymerization type ultraviolet curable

composition is about 2X 10°m™ or less in a wavelength region between about 310 - 340 nm.

6. A method for manufacturing discs according to claim 4, wherein

said cationic polymerization type ultraviolet curable composition is applied so as to be

ol i st A

4
7. A method for manufacturing discs according to claim 4, wherein

the ultraviolet light is radiated only onto said cationic polymerization type ultraviolet

curable composition which is applied onto said adhering surface.

8. A method for manufacturing discs according to claim 4, wherein

said two disc substrates bonded via said cationic polymerization type ultraviolet
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curable composition are rotated in the circumferential direction Whien said cationic

polymerization type ultraviolet curable composition is spread.

9. A method for manufacfuring discs according to claim 4, wherein said discs are digital

video discs or digital versatile discs (DVDs).

10. A disc manufacturing device which produces discs by bonding two disc substrates
using a cationic polymerization type ultraviolet curable composition as an adhesive,
comprising: |

an application device which applies said cationic polymerization type ultraviolet
curable composition onto a part of an adhering surface of one of said two disc substrates;

an ultraviolet light radiation device which radiates ultraviolet light onto said cationic
polymerization type ultraviolet curable composition;

. an adhering device which adheres said disc substrate to the other disc substrate via

said cationic polymerization type ultraviolet curable composition which has been irradiated
by the ultraviolet light; and

a spreading device which spreads said cationic polymerization type ultraviolet curable

composition which is present between said two disc substrates. | '
| R O 0
* 4 L L s *
11. A disc manufacturing device according to claim 10, wherein |
said application device comprises a discharge member and a disc substrate rotation
driving member, said discharge member discharging said cationic polymerization type
ultraviolet curable composition toward said adhering surface from a predetermined position,

and said disc substrate rotation driving member rotating said disc substrate having said
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adhering surface in the circumfetential direction.

12." A disc manufacturing device according to claim 10, wherein

said ultraviolet light radiation device comprises a light source and a radiation region
restriction member, said light sourcc;. radiating ultraviolet light onto said disc substrate onto
which said cationic polymerization type ultraviolet curable composition has been applied, and
said radiation region restriction member restricting a radiation region of the ultraviolet light
from said light source only to said cationic polyrneﬁzaﬁon type ultraviolet curable

composition.

13. A disc manufacturing device according to claim 10, wherein
said spreading device comprises a disc rotation driving unit which holds said two disc
substrates bonded via said cationic polymerization type ultraviolet curable composition and

rotates said two disc substrates in the circumferential direction.
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