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FOR LASER SELECTIVE SEPARATION Related Application [00011
This application claims the benefit under $5 t1.S.C,
119(e) of 11.S,  provisional Application Serial No..
60,1823,0 4 filed on 21 August 2006, which is
incorporated herein by reference. Field of the [00021 The
present invention generally relates to laser technologies
and, more  particularly to an apparatus that employs
laser beams to separate two bonded parts at the  joint:,
and further to a process using the apparatus. Background
of the :Invention 10003] Many electronic products
including Tars, PC monitors, and monitors used in
specialist applications use a Catbode-'fray Tube (CRT)
for projecting and displaying  electronic images, A CRT
comprises a front screen panel, a conical funnel section
and a  neck sectiont where the conical funnel and neck
sections are usually manufactured il'iio an  integral
part, and the integral part and the front screen panel
are usually bonded together by  hit materials such as
organic resins. The joint formed by the fit materials is
usually less  than 0.21mn. Due to different technical
requirements, the front screen panel is typically  made
of non-leaded glass that contains high levels of barium
oxide, and the conical funnel  section and ne:k sections
of leaded glass that contains high levels of lead oxide.
In  addition, a CRT includes ferrous and non-ferrous
metals, and. the coatings to different parts  are
differenu. [0004] Along with the developments of new
electronic: products, more and more  CRTs become waste.
In addition, the waste CRTs may be defected ones from
assembly  lines. Studies have shown that when. CXFr, are
disposed in landfill sites, lead can leach  from the
crushed glass and eontau?itaate ground water. Thus, the
waste CRTs have to be  recycled for environmental
protections. It is also important to reclaim the other
\1tQ 20081024016 Kr,=KG!tl 47/004 dined  2 commercially
valuable materials, such as ft-irons and raon-f4a roux
metal and plastics which  are associated v ith CRT's. 



[0005] Mixed CRT glass from the front screen panel,
conical funnel and neck- sections contains on average 5%
lead oxide, 10% barium oxide and. 2% strontium oxide. It
is not possible to use the mixed glass in screen panel
mmnufacture because screen panels  cannot. contain even
small amount of lead oxide since this will discolor the
glass under X- radiation. In order to maximize the use of
waste CRT glass in new CRTs or other high  quality glass
products, the CRTs have to be split apart in a way that
guarantees that there is  no leaded glass being attached
to the screen glass. 10006] There are attempts to
separatethe front panel screen from the conical :funnel
section- of a CRT. U,& Pat, No. 6,184,433, Getman patent
DE4295404 and Gerrnaat patent  DE4234706 disclose a
method that uses a resistance wire to separate the front
screen and  conical funnel section. 18 'hen a resistive
wire is v2--rapped round a CRT and electrically  heated
it causes a thermal dili'erential across the thickness of
the glass. The wire has to be  in contact with the glass
surface for approximately 30 seconds. The heated area is
then  cooled (e.g. with a water-soaked sponge) to create
thermal stress which results in a crack.  The problems of
this technique include the risk of sharp edges on the
separated .fractions,  the difficulty in getting clean
separation between screen and funnel section if the vrire
is  incorrectly placed, and the occurrence of random
glass brealdng. U.S. Pat. No. 6,752,675  discloses a
method that separates the panel and the funnel by
dissolving at least a Portion of  the frit material with
an organic acid solution, such as an aqueous carboxylic
acid solution.  German ]latent DE3901842 discloses a
method that uses a high pressure water jet for  cutting
the tube into parts. U.S. Pat. No. 6,186,848 and German
patent DE4003497  disclose a method that. uses a
water-cooled cutting blade for cutting tubes into parts.
[0007] US, patent application publication No.
2005/002017&A discloses a method  that uses a CO? laser
to separate the front screen and conical funnel of A CRT.
In this  patent application, a focused laser beam focused
with an output power of more than 12l0  W is used to
forth a groove on the glass surface of the conical funnel
section at a splitting  point that is about 8-15 mm away
from the ,joint between the front screen panel and the
conical. funnel section, After the splitting gmove has
been made, then, a fan or de-focus is  used to heat the
CRT so as to cause a temperature difference on the
different sides of the  groove in order to ensure the
splitting of the parts. Ilowcver, this method has some Wo
2008/024f16 PC VKG!tl r 7/004 ?iiti 



3  drawbacks. For example, the equipment and operation of
a high power CO2 laser generator  is too expenafvo. In
addition, the parameters used to form the groove: should
be selected  carefully, otherwise the GIRT will be blown
into small parts or cannot be split flute the  groove due
to thermal stress imbalances and pressure differences
between inside vacuum  and outside atmosphere on the CRY.
This is particularly no when dealing with different
sizes since larger CRTs have thicker glass. Summary of
the faven0on 1001131 Therefore, the present invention
provides processes and apparatuses for  separating two
bonded party at their joint, where the joint is formed by
flit nmtedals such  as organic resins. The processes and
apparatuses employ a laser beans that burns out the
joint but has little effect on the two bonded parts
because the laser beano is transparent or  with minimum
absorption to the two bonded parts. [00091 One embodiment
of the present invention provides a laser selective
separation apparatus for separating two'parts being
bonding together at a, joint by bonding  material. The
laser selective separation apparatus comprises a laser
generator for providing,,  a laser beam with a
vvaveleugth range that can well or burn out the bonding
material but  cause no substantial changes of the bonded
two parts, a light guiding module for guiding  the laser
beam during the operation of the laser selective
separation apparatus, and a focal  module for receiving
the laser beam from the light: guiding module, and
converging and  focusing and casting the laser beam onto
the joint so that the bonding material can be  melted or
burnt out, thereby when all the bonding material bonding
the two parts is melted  or burnt out, the bonded two
parts can be separated. [00101 In another etrmbodmrent of
the laser' selective separation apparatus, the two  parts
are the front semen panel and cortical fwmel section
respectively of a c~ttrode ray  tube, where the front
panel and conical funnel section are bonded together by
frit material.  In a further embodiment of the laser
selective separation apparatus, When the cathode-ray
tube is being separated, the laser generator is a Nd: YAG
laser with wavelength 1064 n m  or a fiber laser vvith
wavelength 10170 non.. [00121 In another embodiment of
the laser selective separation apparatus, the light
guiding module comprises a plurality of reflectors or
fiber optics, where the plurality of 



\1'f# 20081024016 PC VKGVOWOOOM~6  4 reflectors or fiber
optics are so configured that they can lxroduce a desired
laser beam and  guide the. laser begun. [00121 In another
embodiment of the laser selective separation apparatus,
the focal  module comprises one or more focal lens that
converge the laser beam into a f04,11sed beam  that is
cast at the joint to melt or barn out the bonding
material, 100431 in another embodiment of the laser
selective separation apparatus, it further  comprisees. a
debris removing module for removing the burnt debris so
that the laser beam  can continuously interact with the
bonding material. In a further embodiment of the laser
selective separation apparatus, the debris removing
module comprises a gas resource for  providing a gas jet,
and a nozzle being operably directed at the same location
as the one  directed by the laser beam, where when the
gas jet is passed through the nozzle; the gas  blows away
the debris and times produced by the laser beam. In
another further  embodiment of the laser selective
separation apparatus, the gas resource is compressed air
or a compressed gas. [00141 In another embodiment of the
laser selective separation apparatus, it further
comprises a cleaning module for cleaning the debris and
tune produced in the process of  burning the bonding
material by the laser beam. [0016] in another embodiment
of the laser selective separation apparatus, it further
coca prises all operating platform that is capable of
rotating and moving the. to-be-separate  two parts.
[00161 In another embodiment of the laser selective
separation apparatus, it further  comprises an alignment
module for providing a coaxial visible guide laser beam
that is  adopted to assist aligning the focused bean with
the bonding .material. [0017] In another embodiment of
the laser selective separation apparatus, it further
comprises a microprocessor with embedded
computer-executable programs that  electronically
communicates with individual components of the laser
selective separation  apparatus. [0018] Another
embodiment of the present invention provides a process
for  separating two parts being bonding together at a
joint by bonding material. The process  



comprises generating by a laser generator for a laser
beam with a wavelength range that  can melt or burn out
the bonding material but cause no substantial changes of
the bonded  two party guiding the laser beam by a light
guiding module during the operation of the WO 2008,102406
PCTISG200WOOQ06  5 laser selective separation apparatus,
and receiving the laser beam from the light: guiding
module, and converging and focusing and casting the laser
beam onto the joint so that the  bonding material can be
melted: or burnt out by a focal module, thereby 1xhon all
tile  bonding material bundling the two parts is melted
or burnt out, the bonded t wo parts can be  separated.
[00191 In another embodiment of the process, the two
parts are the front screen  panel and conical funnel
section respectively of a. cathode-ray tube, where the
front panel  and conical funnel section are beaded
together by frit. material; and wherein when the
cathode-ray tube is being separated, the laser generator
is a Nd: YAG laser with  wavelength 1064 tan or a fiber
laser with wwavelength 1070 am. [0020] In. another
embodiment of the process, it further comprises removing
the.  bunt debris by a debris removing module so that the
laser beatu can continuously interact  with the bonding
material; wherein the debris removing module comprises a
gas resource  for providing a gas jet, and a nor..?Je
being operably directed at the same location as the one
directed by the laser beam, -,khere when the gas jet is
passed through the nonic; the gas  Clews away the debris
and fumes produced by the laser beam: and wherein the gas
resource is compressed air or a compressed gas. [0021] In
another embodiment of the process, it farther comprises
cleaning by a  clearing module the debris and flume
produced in the process of burning the banding  material
by the laser beat, [0022] in another embodiment of the
process, it further comprises rotating and  moving the
to-be-separated two parts, by an operating platform.
[0023] In another embodiment: of the process, it further
comprises aligning the  focused bean with the bonding
material by an alignment module for providing a coaxial
visible guide laser beam that is adopted to assist the
alignment. [0024] In another embodiment of the process,
it further comprises removing  



residual bonding material. In a further embodiment of the
process, the residual bonding  material is removed by a
grinding wheel, or a laser divergent beam. [0025] The
objectives and advantages of the invention will become
apparent from  the fallowing detailed description of
preferred embodiments thereof wvith the  accompanying
drawwings. WO 2008,102406 PCTISG,20QWO0Q06  Brief
Description of the Drawings 100261 Preferred embodiments
according to the present invention will now be  described
with reference: to the Figures, in which like reference
numerals denote like  elements. 100271 FIG 1 is a
function block diagram of a laser selective separation
apparatils  in accordance with one embodiment of the
present invention. 100281 FIG 2 is a :timotion block
diagram of the coaxial visible guide laser beam
configured within the laser selective separation
apparatus in accordance with one  embodiment of the
present invention. Detailed Description of the Invention
100221 The present invention may be understood more
readily by reference to the  following detailed
description of certain einf odiments. of the invention.
[00301 Throughout this application, where. publications
are referenced, the  disclosures of these publications
are hereby incorporated by reference, in their
entireties,  into this application in order to more
frilly describe the state of art to which this invention
pertains, [003il In the following detailed description,
specific details are set forth in order to  provide a
thorough understanding of the invention, However, it will
be understood by  those skilled in the relevant art that
the present invention may N practiced without these
specific details. In other instances, well-known methods,
procedures, components, and  materials have not been
described in detail so as not to obscure the present
invention.  [0032] While the principles of the present
invention will be illustrated by  separating the two
different types of glasses in various Cathode Ray Tubes
(Clt1is), their  applications are not so limited.. it is
well known that more and more industrial and  consumer
goods contain components that are comprised of different
parts joined together  



by one or more bonding alaterials. The bending materials
such as adhesive epoxies  provide convenience fbr
manufacturing processes and lower E 4anu ct ring costs,
However, as shown in CRTs, the bond between two parts is
usually quite narrow,  rendering it extremely difficult
to separate the bonded two parts bt' conunon techniques
WO 20081024016 PC VKGIOOWOOOiia6  7 such as sawing and
cutting. Thereore, whenever the bonding materials have
different  thermal absorbance from the bonded parts, it
is possible to apply the principles of the  present
invention by selecting it laser with a wavelength range
that can be absorbed by the  bonding materials but have
no substantial effects on the bonded parts so that the
bonding  materials can be melted or burnt out, resulting
in the separation of the bonded parts, In  addition,
intact and clean separation of bonded, parts makes it
feasible to rework on certain  parts during
manufacturing; processes, reducing manufacturing costs.
100331 The present invention provides methods and
apparatuses for separating two  pacts that are bonded
together by one or more bonding inaterlals. Briefly, the
separation is  done by selecting a laser with a
wavelength range that can melt or burn out the bonding
materials but have no substantial effects on the benders
parts such as melting or burning  out, In certain
circumstances, as long as the selected laser beam melts
or burns out the  bending materials but does not melt the
bonded parts, it can be applicable for the present
invention because it can separate the bonded parts.
Therefore, the selection of a suitable  laser bean,
depends on the characteristics of the bonded parts and
the lxonding material. .  f00341 Now referring to FIG ,
there is provided a function block dlagrwn of a laser
selective separation apparatus in accordance 8 )Alb one
embodiment of the present  invention. The laser selective
separation apparatus 100 as shown in FIG I is applicable
far  separating the front panel glass 7 from the conical
linnet glass 9 in a cwr Ill, where the  front panel glass
7 and conical &mnel glass 9 are bonded together by
thefrit material g.  The laser selective separation
apparatus 100 comprises a laser generator 1, a light
guiding  module 3, and a focal module S. The laser
generator I provides a laser bean, 2 with a  wavelength
range that is transparent for or absorbed nainimally by
the front and conical  funnel glasses but absorbed by the
(rat material. For instance, the laser generator 1. may
be  a Nd: YAG laser with,vavelength 1064 tun or a fiber
laser with wavelength 1070 nm. The  



light guiding module 3 comprises a plurality of
reflectors or fiber optics; when the laser  beam 2 passes
through the light guiding module 3, it becomes a laser
beam 4 that is then  guided on the surface of the fecal
module 5. The focal module 5 comprises one or more  focal
lens that. converge the laser beam 4 into a focused beam
6 that is cast on the frit  material g to burn out the
flit material 8. Since the front panel glass 7 and
conical funnel  glass 9 is transparent or with minimal
absorption for the laser beam, the laser beam 6 is  able
to interact deeply with the frit material 8 through the
glass material easily but not to WO 2008,1024076
t'ti'fSt:20+!';O0a!06  8 interact with glass tnateri i;
thus the snout panel glass 7 and conical funnel glass 9
can he  separated. The advantageous features of the laser
selective separation apparatus 100  include that the
problem. of C'R ' l lowout caused by thermal imbalance
can be avoided, and  that: the laser power required is
lower. ltto351 Still referring to FIG 1, the laser
selective separation apparatus 100 further  comprises a
debris removing module for removing the burnt debris so
that the laser beam 6  can continuously interact with the
lit material S. In one embodiment, the debris removing
module comprises a gas resource for providing a gas jet
12 that passes a nozzle 11; the gas  jet 12 is directed
to the interacting location between the laser beam and
the fcit materiel by  the nozzle 11. The gas resource
could. be compressed air or other compressed gases such
as nitrogen. The laser selective separation apparatus 100
may further comprise a cleaning  module for cleaning the
fume 15 produced. in the process of bunting the frit
material by the  laser beam. The cleaning module
comprises a ventilating far 13 that draws out the fume
and debris, The laser selective separation apparatus 100
may further comprise a CRT  operating platform 18 that is
capable: of rotating and. moving the to-be-separated CRT
in c-,  y-, and z- directions, where the operations of
the CRT operating platform can be achieved  by any known
means. 100361 Now referring to FIG 2, the laser selective
separation appaaatiss 100 may  further comprise an
alignment module for providing a coaxial visible guide
laser beam 16  that is adopted to assist aligning; the
focused beam to with the fait material S. [00371 The
laser selective separation apparatus 100 may further
comprise a  microprocessor with embedded
computer-executable programs that electron tally  



communicates with the laser generator 1, the light
guiding module 3, the focal lens 5, the  debris removing
module, the cleaning module, the CI1' operating platform,
and the  aligtunent module. The microprocessor is also
capable of receiving instructions from. a  user for
separating a specific CR1' so that it can provide.
instructions to each component of  the apparatus. [00381
The CRT that can be applied by the present invention may
be from any  electronic products including TVs, PC
monitors and monitors for special applications.  1P039]
Now there is provided a brief description of a process
for separating the  front panel glass from the conical
flannel glass of a CR1' in accordance with one
embodiment of the present invention. Wien a CRT 10 is
positioned on the surface of the w o 2008/024f16
t'CVKG!ll 47/004 ?iiti  9 CR`f opeta1wg platform 18, the
visible guide laser beans 16 is aligned on the, kit
material 8  at one end of the CRT', Then, the fecal
module S is adjusted to a suitable position so that  the
focused bearn 6 has a ppreferable focal size on the fit
material. 8 of the CRT 10. Thera,  the laser Venerator I
is fired, and the focused beam 6 begins to burn out or
melt the fit  material 8. In order to make sure that the
focused bean 6 is always in contact with. - Lai-bunt frit
material, the Cl l is moved by the CRT operating platform
1S at a pay:-set speed,  or the focused beam 6 is moved
at a pr ..-set speed. During the process, the gas flow
from  the nozzle I.1 blows out the melted debris and the
ventilating fan 13 cleans the fume 15 and  melted debris.
Due to the melting of the fzit material, a kerf is
generated in the loin:  between the front panel glass and
conical fwmel glass of the CRT 10. In one embodimeaa  the
separating proxess for one CRT may be done continuously.
One another embodiment  the separating process may be
staged. For example, when the fs it material 8 on one
side  CR1 is burnout by the focused laser Beare 6, the
laser generator I is oft' and the focal lens  is moved in
x-direction, and then, notate the operating platform. 18
at 90" to make another  side fait material 8 of the CRT
towards to the laser focused beam f,. The above procedure
is repeated till the flit material 8 around the CI:T has
been remoti ed. Finally, the font  panel 7 and the
conical funnel 9 can be separated easily. [00401 Since
the laser beaux selected is transparent or with. mminiaun
absorption .for  the glass mrtaterial co that the
separated glass material of both the frront panel and the
conical  



funnel are all intact and no mixture material between the
front panel and . the conical f amel  is generated.
However, these is a possibility d at residual frit.
material .remains on the front  panel and conical furmel
glasses. In order to obtain pare separated glasses, the
residual lit  materials may be removeitby a grinding
wheel or a laser divergernt. beam. 100411 Compared with
the Cog laser graotIng technique as mentioned above, the
present invention has many advantages in separating the
front screen panel and the conical  funnel section of a
CRT. Firsst, the selected laser beam burns out only flit
material in the  joint between the front panel and the
conical fennel without melting the glass material so
that the blowout of the CRT caused by unsuitable
parameters for grooving in the C'O. laser  grooving
technique can he avoided, Second, no matter what CRT'
size and glass thickness,  there is no blowout caused by
thermal stress imbalances and pressure differences
between  inside vacuum and outside atr osphere on the
CRT. Third, lower. laser power is needed  (about 400W)
because the flit material. melting teatrperatu e is lower
than the glass material WO 2008/024076 PCr,=KGI(l t?ldlil
{Mitt  10 and no gas mediutrt consumption in laser cavity
happens during laser working so that the  cost of both
laser equipment and. operation is much lower. Fourth, a
clean recycling  environment can, be achieved since the
glass material is kept intact daring laser separating
process so that no glass debris produced. The fame only
from burning fsit can be easily  drawn out by the
ventilating fan. Finally, a high speed of laser
separating process can be  obtained so that a high
efficiency of recycling process cats be achieved. [0042j
While the present invention has been described with
reference to particular  errbtxtiraeirts, it will be
understood that the embodin ents are illustrative and
that the  invention scope is not so limited, Alternative
embodiments of the present invention will  become
apparent to those having ordinazy skill in the art to
which the present invention  pertains. arch alternate
embodiments are considered to be encompassed within the
spirit  and scope of the present invention. Accordingly,
the scope of the present invention is  described by the
appended claims and is supported by the foregoing
description. PcT/Sc2007//000266  Received 23 .Dune 2008
Clear copy 



WO 20031024076 11 PCT/5G2007l000266  CLAIMS  W 'hat is
claimed is: 1. A laser selective separation apparatus for
separating the :front screen panel and  conical funnel
section of a cathode-ray tube (CR.T), where the front
panel and conical  f amiel section are. bonded tot ether
by trit material, comprising: a laser generator for
providing a laser beam with a wavelength range that can
arch  or burn out the fyit material but cause no
substantial chuiges of the front panel and  conical
funnel section; wherein, the laser generator is a. Nil:
YAC, laser si>ith sswi eleengtli  1064 urn or a fiber
laser with wavelength 1070 uin; a light guiding module
for guiding the laser beam during the operation of the
laser  selective separation. apparatus; and a. focal
module for receiving the laser beam raga the light
guiding, module, and  converging and fncusiu; and casting
the laser beam onto the flit materials directly so that
the hit material can be melted or burnt out; thereby
their all the frit material bonding the front panel. and
conical funnel  section is incited or burnt out, the
bonded front panel and conical tzmnel section can be  s
.parated. 2 The laser selective separation apparatus of
claim 1, wherein the light guiding  module comprises
aplurality of reflectors or fiber optics; t3=here the
plurality of reflectors  or fiber optics are so con
igxred that they can produce a desired laser beam and
guide the  laser beam. 3. The laser selective separation
apparatus of claim I, Wherein the focal module  comprises
one or more focal lens that converge the laser beam into
a focused beam that is  cast at the joint to melt or burn
out the bonding material. 4, A laser selective separation
apparatus for separating two parts being bonding
together at a joint by bonding material, coral}rasing:
,kneaded Sheet Pr'c S 2CG7rsf~ 366  IRectived 23 June 20
8  



cl.ear- COPY WO 2008/024076 12 PCT/SG2 00 710 002 6 6  a
laser generator for providing a laser beam with a
wavelength range that can melt  or burn out the bonding
material but cause no substantial changes of the bonded
two  parts, a fight guiding module for guiding the laser
beano during the operation of the laser  selective
separation apparatus; a focal module for receiving the
laser beam from the light guiding module, and  converging
and focusing and casting the laser beam onto the joint so
that the bonding  material can. be incited or burnt out;
and a debris removing module for removing the burnt
debris so that the laser beam  can continuously interact
uti .th the bonding; araaterisl; thereby when all the
bonding material bonding the two parts is meeled. or
burnt  out, the bonded two parts can be separated. 5. The
laser selective separation apparatus of claim 4, wherein
the debris removing  module comprises a gas resource for
providing a gas jet, and a nozzle being :operably
d-uvvAed at the same location as the one directed by the
laser beam, where when. the gas  jet is passed through
the nozde; the gas blows away the debris and fumes
produced by  flee laser beam. 6. The laser selective
separation apparatus of claim 5, Wherein the gas resource
is  compressed air or a compressed gas. 7. A laser
selective separation apparatus for separating two parts
being bonding  together at a joint by bonding niater:ial,
comprising: a laser generator for providing a laser beam
with a wavelength range that c an melt  or burn out the
bonding material but cause no substantial changes of the
bonded two  parts; a light guiding module for guiding the
laser beam during the operation of the laser  selective
separation apparatus; Annealed Sheet  LPEA/A[J Pcj
NG20O7/0002 6  



Received 23 June 2008  clear Copy WO 20081024070 13
PCT/SG200711000266  a fecal module for receiving the
laser beans from the light guiding module, and
converging and focusing and casting the laser beam onto
the joint so that the bonding  material can be melted or
burnt out and a cleaning modulo for cleaning the debris
and fume produced in the process of  burning the bonding
material by the laser beam; thereby when all the bonding
material bonding the two parts is melted or burnt  out,
the bonded two parts can be separated. The laser
selective separation apparatus of claim 1, further
comprising an  operating :platform that is capable of
rotating and moving the to-be-separated two parts. 9. The
laser selective separation apparatus of claim 1, further
comprising an  alignment module for providing a coaxial
visible guide laser beam that is adopted to  assist
aligning the focused beam with the bonding material. it).
The laser selective separation apparatus of claim 1,
further comprising a  microprocessor with embedded comput
r-e c unable programs that electronically  communicate
with individual components of the laser selective
separation apparatus. 11. A process for separating the
font screen panel and Conical funnel. section of a
cathode-ray tube (CRT), where the flout panel and conical
funnel section are bonded  together by fvit material,
comprising the follow drag steps of: generating by a
laser generator for a laser bent With a wavelength range
that can  melt or burn out the flit material but amuse no
substantial changes of the front panel and  conical
funnel section; wherein the laser generator is a Ncl: YAG
laser with wavelength  1064 run or a fiber laser with
umvelength 1Q7i1 nm; -aiding the laser beam by a light
guiding module during the operation of the laser
selective separation apparatus; and receiving the laser
beam fiixin the light guiding module, and converging and
focusing and casting the laser beast onto the frit
materials directly ao that the frit material  can be-
niolted or burnt Taut by a focal nodule" Ameisded Shed  



WE-A/AU .PC"T/S(;20071000266  Received 23 June 2008
Clear Copy WO 200810240^r6 14 PC /SG20071000266  thereby
when all, the frit material bonding the front: panel and.
conical :funnel  section is inched or burnt out, the
bonded front panel and conical tunnel section. can be
separated. two parts being handing together at a joint by
bonding  11 A process for separating material, comprising
the fvlloc ing steps ot: generating by a laser generator
fur a laser beam with a wavelength range that can  melt
or burin out the bonding material but cause no
substantial quangos o the bonded two  parts guiding the
laser beans by a light guiding module during the
operation of die laser  selective separation apparatus;
receiving the laser beam front the light guiding module,
and converging and  focusing and casting the ::laser beam
onto the joint sA), that the bonding material can be
melted or burnt out by a focal ruodute; and removing: the
burnt debris by a debris removing module so that the
laser beans ccan.  continuousld interact with the bonding
material; wherein the debris removing module  comprises a
gas resource :for providing a gas jet, and a motile being
operably directed at  the same location as the one
directed by the laser beans, where whea the gas jet is
passed  through. the no.eAe;; the gas blows away the
debris and fumes produced by the laser beam;  and wherein
the gas resource is compressed air or a e unpressed gas;
thereby when all the bonding material bonding the two
parts is melted or burnt  out, the bonded two parts can
be separated. 13. A process. for separating two parts
being bonding together at a joint by bonding  material,
comprising the.follovirig steps of: genetating by a laser
generator for a laser beam with a wavelength range that
can  melt or burn out the bonding material but cause no
substantial chant" cs of the bonded two  



parts; gaiir3hig the laser beam i by a light guidin
module during the operation of the laser  selective
separation apparatus; Amended Sheet  7PFA;AU
PCTISG2007/000266  Received 23 June 2008  Clear- Copy WC)
20001024076 15 PCPS 'x2007r'000266  receiving the laser
beam from the light guiding module, and converging and
focusing and casting the laser beam onto the joint so
that the bonding material can be  incited or burnt out by
a fowl module; and cleaning by a cleaning module the
debris and Nine produced in the process of  burning: the
bonding material by the laser beam; thereby when all the
bonding material bonding the two parts is melted. or bunt
out, the bonded two parts can be separated. 14. The
process of claim 11, hither comp isie,g a step of
rotating and moving the to- be-separated two ;parts by an
operating platform. 15. The process of claim 11, further
comprising a step of aligning the focused beam  with the
bonding malesiiil by art aligunxext module tar providing
a coaxial visible guide  laser beam that is adopted to
assist the alignment. 16. The process of claim 11,
farther comprisin a step of removing residual bonding
material. 17. The process of claim 16; wherein the
residual bonding material is removed by a  grinding wheel
or a laser divergent beaux. Amended Sheet  IDEA AT: 


