- 1 - COVPONENT HAVI NG AN OVERLAPPI NG LASER TRACK; METHOD FOR PRODUCI NG
SUCH A COMPONENT The invention describes a conponent conprising a | aser
track as a fracture initiation line, said |laser track consisting of |aser
holes forned by a | aser beamfor preparing for a |ater separation of the
conmponent into individual conmponents. Mreover, a nethod for producing
such a conponent is described. For producing predeterm ned breaking points
in ceram c conponents, anong others,ithe |aser nethod is used. For a
cost-effective production of individual conponents, the conponents
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described.

For producing predetermined breaking points in ceramic
components, among others, the laser method is used. For a
cost-effective production of individual components, the
components prepared by a laser are processed in multiple-up
production and subsequently separated inte individual
components (one-up production). For this, holes are put in at
defined distances inte the surface of the components, similar
to a perforation. These weak points created therein act as
fracture initiation line and reduce the fracture force at
selectead locations and enable predetermined fracture

propagation.

Such a method is used to replace mechanical cutting methods
and/or embossing methods and has established itself alsc in
the field of scribing techniques. Here, blind holes are
linearly arranged in a row and serve as a predetermined
breaking points or fracture initiation lines on compcnents

made of brittle materials such as cast metals or ceramics.



Wth this nethod it is possible that the perforati on causes deviations
fromthe predeterm ned breaking points. Under certain circunstances,
asynmetrical fracture propagations can occur. After the separation, a
portion of the side faces have a sequence of semcircles and webs (see
Figure 1) and, conpared to a nechanically generated, alnost snooth notch
surface, can be designated as macroscopically rough. Particular attention
is paid here to individual webs proj2eting fromthe predeterm ned fracture
line. Hereinafter, a laser scribing line or |aser track is to be

under st;qQod AS;+am JRQIFRAT Y akkne sWhi s hn g upsat hirqugis tde centers ieftcal |
holes. It is an object of the invention to provide a conponent conprising
a | asertha ackewhicéhagodpbhent @nst@®%et hat upon separation, the fracture
al ways extends along the | aser track, fractures deviating fromthe | aser
track are avoided, and the fracture edges after fracturing are forned
evenl y vard doinotmdrdved | aggéd edgesblAcdbrdi Adet earHe ramnient icemwseshi s

obj ect js .achieved_by the featur of . cl_ai he t hat

t he di stanée R et \%éﬂ tgh/oea j%%cgeﬁttegmé“ye%?i h%?ggk%gggﬁgﬁrgcrgbr Jen%%;rl to the
di anet efe@0fn sdirdunasanchel essyineeathataseaoeasuredmyahensurdfaace of

t he , . .
occur. After the separation, a portion of the side faces have
a sequence of semicircles and webs (see Figqure 1) and,
compared to a mechanically generated, almost smooth notch
surface, can be designated as macroscopically rough.

Particular attention 1is paid here to individual webs

projecting from the predetermined fracture line.

Hereinafter, a laser scribing line or laser track is to be
understocod as an imaginary Lline which runs through the

centers cof all holes.

It is an object of the invention to provide a compenent
comprising a laser track which compenent ensures that upon
separation, the fracture always extends along the laser track,
fractures deviating from the laser track are avoided, and the
fracture edges after fracturing are formed evenly and do not

have jagged edges.

According to the invention, this obkject is achieved by the

features of the claim 1.

Due to the fact that the distance A between two adjacent
laser holes is smaller or equal to the diameter D of said

laser holes, in each case measured on the surface of the



- 3 - conponent, the fracture always extends al ong the |aser track,
fractures deviating fromthe | aser track are avoided and after fracturing,
the fracture edges are forned evenly and do not have jagged edges. The

| aser hole is a point around which a circular crater is created within an
irradiation time T. The dianeter of the crater is neasured on the surface
and has a dianeter D and a depth H The di stance between two | aser hol es
is designated as distance A In the-sethod according to the invention, the
di stance A can becone zero. As a result of this, a laser track is

gener at &g e v ndihwi ¢uabchaser1hgale baseide shape wfe afdmnelrashaped
blind hole. The structure of a |aser track inplenented by | aser hol es
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separating step, éwsid aces are generated fromone | aser track.
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body. The sumof all partial surfaces results in the surface of the body.
In case of porous materials, only the envel oping surface is considered
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depth H. The distance between two laser holes is designated

as distance A.

In the method according to the invention, the distance A can
become zerc. As a result of this, a laser track is generated.
The individual laser hole has the shape of a funnel-shaped
blind hole. The structure of a laser track implemented by
laser holes spaced at very small distances from each other
has a notch-like shape. Hereby, a notch structure is cobtained

along the laser track.

By means of a  separating step, two new side faces are
generated from one laser track. Hereinafter, side faces are
to be understood as partial surfaces of any kody. The sum of
all partial surfaces results in the surface of the body. In
case of porous materials, only the enveloping surface 1is
considered without the inner surface, for example in case of

open porosity.

A component can be a three-dimensional body of any shape or
also a flat component with two approximately plane-parallel

surfaces. A flat component is to be understood as a plate.



In one configuration according to the invention, the depth H of the |aser
holes is equal. As a result, the depth of the laser track is the sane
everywhere and all areas of the laser track are equal with respect to
breakability. In another configuration according to the invention, the
depth H of the laser holes is unequal. For exanple, at particularly
critical places, the laser track can be deeper than at other places so
that at these places, breakability i4-inproved. Since the depth of the

| aser holes is extrenely inportant for breakability, the depth has to be
sel ected depending on the requirenments. In order to further inprove
breakability, the |aser track can be generated in opposing side faces of
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I'S enorYS 2+ other places so that at these places, breakability is
improved. Since the depth of the laser holes 1is extremely
important for breakability, the depth has to be selected

depending on the requirements.

In order to further improve breakability, the laser track can
be generated in opposing side faces of the component. After
laser scribing and prior to fracturing, only a web arranged
in the inside remains at these places, wherein the respective

laser holes of both side faces open out into said web.

In another embodiment variant of the invention, the
components comprise congruent laser tracks on opposing side
faces. As a result, breakability is equal on both side faces,

i.e. the component can be separated as needed.

In one preferred embodiment, the component consists of a
ceramic material or glass such as, for example, semiconductor
materials, aluminum oxides; zirconium oxides or mixed

ceramics. In one preferred configuraticn, ceramics are used.



The conponent can al so be a polyner filled with solids and/or can be an
unfilled polynmer. Said polynmer filled with solids is preferably a
non-sintered ceramc film In another configuration, the filmcontains in
the inside a non-sintered ceramic material which is envel oped by a

pol ymer. The method according to the invention for producing the conponent
is characterized in that during the irradiation tinme of the conponent, the
| aser beam and/or the conponent are-froved so as to inplenent the | aser
track. I n one advantageous enbodinment, a |aser hole is inplenmented at
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t he | aser econmes an outer edge of the individual conponent. Two new
side faces are created.

The method according te the invention for producing the
component is characterized in that during the irradiation
time of the component, the laser beam and/or the component

are moved so as to implement the laser track.

In one advantageous embodiment, a laser hole is implemented
at least a second time at the same place. Hereby, the depth
and/or the size of the laser <track can be formed in a

specific manner.

The invention is illustrated in more detall below by means of

6 figures.

Figure 1 shows a section through a component 1 according to
the prior art along the laser track 2. Figure 2 shows a view
of this compconent. Both figures show the same component
comprising a laser track 2 as a fracture initiation line,
said laser track consisting of laser holes 3 formed by a

laser beam for preparing for a later separation of the



The conponents shown in the Figures 1 and 2 consist of a ceramic materi al
and are substrates which are provided with |aser holes 3 according to the
prior art which serve as fracture initiation points. Once this conponent 1
is fractured along the | aser track and separated, two individual
conponents are created. At the location of the |aser holes, the fracture
surface shows semcircles 7 which are each franed by webs 8. Figure 3
shows an i ndividual conponent 9 which-was generated froma component 1
according to the invention by fracturing along the laser track 2, i.e. it
shows a.pYddan of thescanpareniaaf tepeparat iwicd natbenesbadicvent shown
here, the laser holes 3 adjoin each other so that the distance A between
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the sanme depth, wherein the | aser holes 3 of the one group 12 have a
different depth than the | aser holes of the other group 12. In the
enbodi mend aespodEngst @hbwgurin 4théhe dgasers hbl esd3 Zareoputst nofr am only
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components are created. At the location of the laser holes,

the fracture surface shows semicircles 7 which are each

framed by webs 8.

Figure 3 shows an individual component 9 which was generated
from a component 1 according to the invention by fracturing
along the laser track 2, i.e. it shows a portion of the
component after separation. In the embodiment shown here, the
laser holes 3 adjoin each other so that the distance A
between two adjacent laser holes 3 is smaller or equal to the
diameter D of said laser holes 3, in each case measured on
the surface of the component. The fracture surface 1is

designated by the reference number 6. The reference number 11



-8 - Figure 6b), is designated by 2. The fracture surface 6 has a reduced
material thickness. - 9 - Clains 1. A conponent (1) conprising a | aser
track (2) as a fracture initiation line, said |laser track consisting of

| aser holes (3) formed by a | aser beam for preparing for a later
separation of the conmponent (1) into individual conponents, characterized
in that the distance A between two adjacent |aser holes (3) is smaller or
equal to the diameter D of said |aser-holes (3), in each case neasured on
the surface of the conponent. 2. The conponent according to claim1,

charactgrdizedddy thatetbgsdeptibnH ©f hbgebasey Bekesn(3)uis gguahne
individual component. It is shown here that the laser track 2
can also be combined with any recesses 11. In the embodiment
shown here, some regions of the laser track 2 are without
laser holes 3; this can be useful in specific embodiments.
However, the laser holes 3 are usually arranged continuously
onh the entire laser track 2. The figures are schematized so

that no measurements can be taken therefrom.

Figure 2 shows the distance A and the diameter D for

illustration purposes.

Figures 4 and 5 show individual components 9 after separation
from a component 1, wherein the laser holes 3 are combined in
each case in two groups 12. Besides said groups 12 of laser
holes 3, recesses 11 are arranged in the fracture surface 6.
In this embodiment, the laser holes 3 of a group 12 zll have
the same depth, wherein the laser holes 3 of the one group 12
have a different depth than the laser holes of the other
group 12. In the embodiment according to Figure 4, the laser
heles 3 are put in from only one side face 4. 1In the
embodiment according to Fig. 5, likewise, all laser holes 3
are put in only from cone side face 4, but the recesses 11 are

put in also from the opposing side face 5.

Figure 6a shows a component 1 after lasering the laser track
2 and prior to separating. A notch-shaped laser track 2 has
been created. Figure ¢b shows two individual components 9
generated from the component 1 of Figure 1 by separating. In

both figures, the laser track, or half of the laser track (in



3. The component according to claim1l, characterized in that the depth H
of the laser holes (3) is unequal. 4. The conponent according to any one
of the clainms 1 to 3, characterized in that the laser track (2) is created
in opposing side faces (4, 5) of the conponent (1). 5. The conponent
according to any one of the clains 1 to 4, characterized in that the
conponents (1) have congruent |aser tracks (2) on opposing side faces (4,
5). 6. The conponent according to any one of the clainms 1 to 5,
characterized in that the conponent (1) consists of a ceranic mat eri al or
gl ass such as, for exanple, senlconduct r terlals n;anX|d
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any one. of,the %k@&qglltggcﬁneggaracterlzed in that the conponents (1) are
ceram c plates which are used as substrates for electronic or electric

conponents.



8. The conponent according to any one of the claims 1 to 7, characterized
in that the conponent (1) is a polynmer filled with solids and/or an
unfilled polymer. 9. The conponent according to claim8, characterized in
that the polynmer filled with solids is a non-sintered ceramc film 10.
The conponent according to claim@8, characterized in that the film
contains in the inside a non-sintered ceramic material which is envel oped
by a polyner. 11. A nethod for prody&ing a conponent according to any one
of the clainms 1 to 10, characterized’ in that during the irradiation tine
of the component (1), the |aser begm.and/or the conponent are noved so as
to create the laser track (2) int ®hponent. 12. The net hod according
to claim1l, characterized in that a laser hole (3) is put in at |east a

second time at the same pl ace.
1. A component (1) comprising a laser track (Z) as a

fracture initiation line, said laser track consisting of
laser holes (3) formed by a laser beam for preparing for
a later separation of the component (1) into individual
components, characterized in that the distance A between
two adjacent laser holes (3) is smaller or equal to the
diameter D of said laser holes (2), 1in each case

measured on the surface of the component.

2. The component according to claim 1, characterized in

that the depth H of the laser holes (3) is equal.

3. The component according to c¢laim 1, characterized in

that the depth H of the laser holes (3) is unequal.

4. The component according to any one of the claims 1 to 3,
characterized in that the laser track (2) is created in

opposing side faces (4, 5) of the component (1).

5. The component according to any one of the claims 1 to 4,
characterized in that the components {1) have congruent

laser tracks (2) on opposing side faces (4, 5.

6. The component according to any one of the claims 1 to 5,
characterized. in that the component (1} consists of a
ceramic material or glass such as, for example,
semiconductor materials, aluminum oxide, zirconium oxide

or mixed ceramics.



10.

11.

12.

-10 -

The component according to any one of the claims 1 to 6,
characterized in that the components (1} are ceramic
plates which are used as substrates for electronic or

electric components.

The compenent according to any one of the claims 1 to 7,
characterized in that the component (1) is a polymer

filled with solids and/or an unfilled polymer.

The component according to ¢laim 8, characterized in
that the polymer filled with solids is a non-sintered

ceramic f£ilm,

The component accerding tce claim 8, characterized in
that the film contains in the inside a non-sintered

ceramic material which is envelocped by a polymer.

A method for preducing a component according to any ohe
of the claims 1 to 10, characterized in that during the
irradiation time of the component (1), the laser bean
and/or the component are moved so as to create the laser

track (2) in the compcnent.

The method according teo claim 11, characterized in that
a laser hole (3) is put in &t least a second time at the

same place.



