 =>e3e@y=vvw, x" NxLx6xT$y*/11 D E C 2002. 1 A METHOD AND A DEVI%Eﬁﬁﬁ?
HEATI NG AT LEAST TWO ELEMENTS BY MEANS OF LASER BEAMS OF HI GH EN 2002.

- DENSI TY Description The present invention concerns a nethod for heating at
| east two el enents by neans of | aser beans, so as to either join or
separate the elenents. The present invention relates in particular to a

| aser joining nmethod for joining various workpi eces made o” M

plastic and other materials, with the bipper workpi ece faci m fﬁ’ﬂmﬂmﬂmﬂﬂ
source conprising a material which is transparent to the |aser .he

t he second workpi ece conprising a material which is absorbent to t e Iaser
beam so that the adjoining contact surfaces of the two wor

connect to each other during subsequent cooling under presst ﬁ@‘m “ﬁWM‘
bei ng arranged between the |aser source and the workpi eces connec
so as to connect the workpieces in a particular joining area of "¥% cont act
surface, with the structures of said mask being |larger than the wavel ength
of the | aser beamapplied, with the | aser source being set to the contact
surface in SUgHnRpWAS A MRV1d B hltinind inker,dndP Qo NG AMNTS HyORY @nd that a

line results at The contact surface, and that the | aser beam and the mask
are noved relative to eacHSER jBEMMS @R JIGH ENERGYOPENSIEY rel ates to a device

for carrying out the nethod. This nmethod is described in the pending

Eur opean patent application 99101816.9. This nmethod of joining masks for

m crostructured conponents requires very high novenent speeds of the |aser
beam and the conponents to be joi neafcriptierr der to achi eve the necessary

mel t tenperature a very hi gh energy density of the laser irradiation is

al so require currentl¥vavallable Iaser di ode series of 11DE

Howe
C 2002 z sérPr‘i" cB?ﬁ:?ﬁE'i of“WQBEj@Ps BRI "Achi BYRCAn TR ALY ek B0 ©°80 W Yet
t here axe cdilgdetstbackesnahdséagut pernsi Sof as ttheeikWér dnige or iepsatk ader

elements.

The present invention relates in particular to a laser joining method
for joining various workpieces made of plastic or plastic and other
materials, with the upper workpiece facing the laser source comprising
a material which is transparent to the laser beam, and the second
workpiece comprising a material which is absorbent to the laser beam,
so that the adjoining contact “surfaces of the two workpieces melt and
connect to eachr other during subsequent cooling under pressure; with a
mask being arranged between the laser source and the workpieces to be
connected so as to connect the workpieces in a particular joining area
of the contact surface, with the structures of said mask being larger
than the wavelength of the laser beam applied, with the laser source
being set to the contact surface in such a way that a curtain-like
laser beam is formed and that a line results at the contact surface,
and that the laser beam and the mask are moved relative to each other.

The invention also relates to a device for carrying out the method.

This method is described in the pending European patent application
99101816.9. This method of joining masks for microstructured
components requires very high movement speeds of the laser beam and
the components to be joined. In order to achieve the necessary melt
temperature, a very high energy density of the laser irradiation is

also required. However, currently available laser diode series of



"beam can al so be brought to forma line, by nmeans of a suitable optical
arrangenent. Advantageously the | aser beamis directed so as toqbk DEC 2002

. perpendi cular to the joining area of the contact surface in order to

achi eve as exact a projection as possible, in particular in the case of
smal | structures, and to preclude any unnecessary shadow effects. Because
of the design of such lasers in the formof diode stacks, the | aser beam

i npi nges on the nask at an angle. Due2o the resulting inaccuracies, such
an angle is not acceptable for the mask joining nmethod. To place or renove,
for exanple surface nount device (SMD) sem conductor conponents onto a
carrier, Eurepeandysaeentsaisplorbatdchhe yre108puY  ofpfiagh $% -al®So¥pe¥rti ng,
descri bes acp@thade f@bahaabing wiskeh cGesRRONENES thy WWearsqof vhasenahigans with
the wiring paths on or in 3 grihrtlt eEd %i rcuit ,boarlg. The connecti,onbcan t ake
pl ace by nmeXRE" of*"a %87 d& BrU€sI 6Py BY" rasaet i Ve EAT i R df StidYarts to
be j oi ned webhiowl bthengwentof Advindegecushy aak| badem igrae] 0s NirgitedAscorsdi ng to
the nethod, 3 %@SFegfenmLm ab Wl chhihgnd MREL TBARLE LondR5 ek, GRS, | S
arranged between the | aser source and the conponents, wth the areas to be
j oi ned havi gdpedn PEHBYR@SoR*aSEi 8 PIRRIRSEIAN 12sheatsithte r ég§i BHE1gHar t Hen
irradi ated ivadi ¥isduak | $ha01 Shiathiedeans!os ByedTB@NSnof uieessQky Savasal | aser
beans, so tha%tf t.he eatienngr (Eggoessiof tfhe gonponents are heat er{j Glang] j oi ned
or separated. Tnter aila aline-shaped |4a8€t BEHM can be sel et €d°Whi ch
noves in relsbflon the tlhee deponentuegndn tthe wamkr reran Whgle Rit¢ ot hbs
net hod, heatjg Qhqt HacaaapanRent enushaldgYe t AKQSe RIS DL ercs! O Yeakhan Wi th
t he above-nentioned | aser joining nethod, the provision of the required
energy densiXy"P¥n™H"8% pose a problem It is thus the object of the
present invention to propose an option for providing adequate energy
density in agder,1q aghi gug.adeqpat eep%@:tllangsufrg{cet hGo W PASK Lf [@bpi ng or
separating at |least two el enents nade fromthe sanme or fromdifferent
materials, iTREFEIGHE W CAPSNedF| 835 2p[castieEs, BuEeReghi B_EenandPRILGAHPE or

i norgani ¢ sufmbarmes, whichpas tdledllp@hding, | sthdedbj @ethoafl tdh@edtivigHuicbn t 0

pl’ OVI de a hi g::h- grlil%ltgtlyy meé‘;‘ls !-b)f..ElaQegOQe?am’é \gi!’t%atll(emwﬁy:inlgn Efkes I::-remgcl.vroq O]; the

j oi ning zone of Oebj ect’s adjoining in a plane, with at Peast “one oBJ ect

bei ng made ofripFestGiecuigngodfdt hTnheopeaaiioly 2Bnk2se PheFwelyl mavfsi véd?2

Accordi ng t osdiaeri ayesdleDN #yhiesphjtecd hemtif dIy the MPANRd val BB fhihed
characterist 65 0f GLalmm 10,12, FHLLOSE advantageous erhodisients of the
met hod are contained in the subordinate ¢larns. Furthermore, this ij ect is
met by a deviredodi th BasE ehaPaetali shids iof iepampide Far taer Remntidgeous
enbodi nent s Qfrahbey deviet et 1piaVisaeidel Mnd Re rRSPAGhtY L With al@dareas
subordinate ¢l ajms,; AGGaLAINGLY. L0, 98N8r aLe Aigh gnerqy, density.in.the

j 0i ni ng area, | 'aser beans Of at least two diode [asers are br%ugﬁt

t oget her, an8herairradigseduindi vifuakliyf foar sagulitaneersiy rky %=t hef aene gener at ed
byI _rregns Iof aeJ\Aéﬁ_QInthQEi- @gar@nrwgemmh% h-EQl::ﬁngEIa!'{;E?ErisS]?S JH&z_r cORHBIRIE Fe ]
cylinder len ich can ,be noved in the_direction radi ation, so as to be
able to varyﬁ’f%teec’dla%‘i AREEY §Ft HR RS ﬁ‘%é“ré At fvgl?ﬁig]é Sht 9%56?1’@%%" t he

| aser beam anéh thre Tdapedentishcanvesi tiherelbdierc ioevrbd bympwpentzg ahdhetHeaser

beam for exapplie.bysiiBans:t@f cfiiMRRLE dRYERLI 0F Mid rQfporRhe DY MRYING the
conponents on an x-y table. Accortsl ng to agegreferred enbodj nent) a first

Y . a.
| aser beam al'Pffife® Pt FEAYI YA 12F 0"t He *0Ur¥REE ™8P HPReY niSRE 197} ned by
at | east onemsegedndeirey pkadeiorheanttar rangeedd paepandecultar £3n tadsd hpesé ia st
| aser beam Wty guch joining or adm xing taking place via a beamsplitter
for each secondary | aser beam and with the resulting | aser beam bei ng
directed onto the mask. To this effect a well-defined beamsplitter is used
whi ch is highkyifranspeatenbjdcd eneneasadseheamvandohi ghlptopsdel @etdptgod 0 t he
respective secondary | aser. beam i npi nging. perpendi cul arly on the first
| aser beam %roéf Bf%‘%ﬁf/ngl 3981 %beans &l t Mer 1%? i PF&ent \ﬁé\?bﬁ"gnéﬁﬁ?aé&r of
t he sane wavdleenigiohfduthobudiobt exfemtingod i sabrornirara Used. tW ehetehts

met hod and theyL eSRGCHINE sHRVIGE ¢ rdm PEI drQE RN G B a 200 17 3QA YV GaL1 s,
presently be achi eved. According to another preferred enbodi ment, several

| aser beans &ré°¥oc®iddd harEFIBret o® EachIBrRelPt oMPEITHE FOIHiRRFar &2 by
means of a | ensticloat hicsiekbeebrddiect aserinsonrieeocap evane angegh-glaakpse
proximty



1 1DECZ2002 4 (spacing approx. 1 mm to each other. This cl ose design
can also limt the angle problemif the focal |ength of the focal.' ;I@E i@
sufficiently long. Wth this arrangenent, at present an output of' 20 Qv g%
be achieved. This nethod and device thus make it possible to join plastic
pl ates, noul ded parts or foils together or to other materials, for exanple
netals, alloys, plastics, ceram cs, sem conductor materials, organic or

i norgani ¢ substances, with such joinind occurring at short cycle tines and
providing high quality; or to surface join finely-structured workpieces to
t he desired zone recls LY, W damage to the structure, by not only
provi di ng a8&4ual teh'érgy cfé’f“lsrlt f'he PRI GPE RE WUEDPU 2O1HPHY iRdi vi dual
| asers bei nglamesutftinciabntsasbutnealobvedsy bakigi Rgdd tof pEIssEDL, e ah@ wiahytidie |ine
length. In t]gi,ﬁnwngulggn lLexi Ritidy. is achieved. Below, the invention is
explained in noré detail by neans of enbodinents in conjunction with the
acconpanyi ng drawi ngs, as follows: Figure 1 is a schematic diagram by way
of an exanphésordinfnoarthangs@RtifonWkhis toBPedtaIEr metOU) CESmAMbANGRH the

per pendi cul aL'Q’ ;:g les@lchs %Ehe{almF gur 2 |s a schergatl c diagramfor the
arrangement “according to Fi GUre 1 Wit ERVREFRIPBRIEPTRF PRESSEr Rks

per pendi cul ahetr@tamf |arrsthnasmedsburt¢1e S\qudllﬁlagmrceaﬂm shgtBehrerat itbidi agr am

showi ng anotobfréctd@,SIng@ 8 tmllc@s&eh S&ur&ﬁrmtfeblsw@'olfeélﬁm C?@{iggi or
| asers. Figure 1 shows an exanple of an arrangenment for plane we

pl astic pl at8EHFa9seuGnFirdinaatt &fbéhﬁ\eqedé‘"& 3fF ;P‘Pﬁdadc’é‘rttéF nrejsa?‘?ﬂlh‘g ar ea 6
by nmeans of raldwasesutbedimale amgirg. mask 3. Accordingly, the arrangenent coul d
al so be configured for joining or separating conponents (SMD on carriers
etc.). The arrangenment conprises a first |aser source 1', for exanple one
or several JeaPBnglet &P Igaéﬁaée(ﬂjr%é“PWer®)ﬁltar Pangw jeinkihqearepi th t he
| aser radi atla@ér edaht €6k at JeddtOrws atiftbds e MbLRRIMGE! BEol RS CESyRRENT and

collimated dir col, I (mtor lens 13 The | aser sour 1' is placed
such that t%e Fas"lé’%/e %3%11 ef’hé’ %r%r?ﬁelrl"(%fle“gg' aif ¢ GF't“%lriartle‘f?’g Bi8tight

per pendi cul &fl y Fh?'outh?#werawlemn’cesT@lsofcomresq-'ﬁasfhr3e>ianlpbe tsheeyl bidsEng ar ea

6 of the comteastw}z&neca?n hat weela tihechaviplasti Cofplr%%%m% 20 ﬁef&r %ethat1
t he | aser ?2 passe t hrough a beam s Iatter 0 which is hi g

t ranspar ent 3 e Paber e 2" Fr W5 tRex1 5§%r‘e§6ihv8emi“em‘é?tr éﬁb‘ée(ﬁ"
per pendi cul aﬁﬂeylasrtrrr'eﬂlaat oh the cph@ﬂf%mrsst:ad asthrerplegpriZieved WOﬂ\qf\ESﬁ)Ctrhdl ng

| aser beam 23se@l12QmE Hoh lgsa\tnspla By RBRABS.Ofh RovaBld WBRLREod §RSrok3 o RGSSES O
the beam splatter 10 where it rg)l nges on a surface 11 which is highly

reflective tWERT $PF SEBPOBBEC 2" ¥A(S2Rfiting it with the other |aser beam
2" to formlaser beam 2. The vvavel ength of laser beam 2' differs fromthat

of laser bearaink" @NY heferOPldaONmbdigeavel epgtbs 19f. ) asel, heagRq2' 2"
are identical but the polarisation is di fferent. Insofar as several Iaser

beans are ar?%ﬁ@‘éddcbbar‘él’l"eﬂ *®Pd THE 98B PE otk i I¥IFed P 3t IRAPEaYE ener gy
density, saiskdoasmly beamsbemeatmnipel arr@ndigdlarlyConjtundlhicon lasdhbede beam

splatters 10,530%suen 31 AR @%;x&‘ﬁd'%k?&o‘éﬁaéé" vEh 92 ZpealN€pfQRdL tEQNs for
wavel engt hs or pol arisation apply accordi ngl
each secondary laser beam, and with - the resulting laser beam being

directed onto the mask. To this effect a well-defined beam splitter is
used which is highly transparent to one laser beam and highly
reflective to the respective secondary laser beam impinging
perpendicularly on the first laser beam. Preferably laser beams either
of different wavelengths or of the same wavelength but of different
polarisation are used. With this method and the respective device, a

performance of 200 - 300 W can presently be achieved.

According to another preferred embodiment, several laser beams are
focussed parallel to each other onto the joining area by means of a

lens. To this effect the laser sources are arranged in close proximity



Subsequently the | aser beam 2 inpinges on a cylinder lens 12 which can be
nmoved in the direction of radiation, so as to generate differenty {ijeC 2002

| engt'hs. Line lengths are indicated by dashed |ines. The energetically
effective laser line a is radiated onto the contact surface 7. As is
required for this nethod, the plastic plate 9 is constructed so as to allow
transm ssion of |aser radiation, while the plastic plate 5 is absorbent.

The | aser beam 2 is continuously noved relative to the mask 3 or the
plastic plates 4, 5, so that the plastic plates 9, 5 in the joining area 6
directly bel ow the | aser Iine 8 assune a fused state and subsequently
solidify, affRcierbaPRRY: Frgurte Hi ageamiits cabiey dsHgse@nEtbbidi frent

conpri sing sgyehalel aﬁ@ma.ouu:e&hw fo&éll ae,a;rtﬁara)gedm@armclael liRe r @spect of
each ot her, ? tha

e whi ch are gener at ed, al i gned
in close pr8XrHcty: t”b °5%h%q Phgt?' 39 régngtelﬂe'hr\?o?dpéﬁsenﬁnﬁl et a‘fogat all
possi bl e. Thecaspamanlgle@fzd-t he | aser sources is approx. 1 mn but to 11 D E
C 2002 6 avoid angle errors, the nunber of |aser sources used is limted to
a maxi mumt hi ckness of the parallel beans 2'-2"' of approx. 5 nm The
paral | el ray8iD'mebhodyapd d5yigephey) Mgkt ot Ressébint &et Idar Pcéiy Wgtefeans of a
conver gent le@tdedSpartiher abave- m&hm&d el aﬁﬂevemmveamnt £6:2HKai@d can

ei t her takePQLalce bylonowpnlg the p astic pI at t he. | aser beam 2.

This can fofexafpfe B rearised with $he ® dlﬁf"tmlluﬁﬁc’ mﬁé%“&l 2 d&VVati on

m rror whi clprcanofgenivo\rablstiantss, t Retthegnr petihingn ofewgminofatt seoxtylcvemigder | ens
or conver ger{:timéﬁrlgd pro‘lidlnphEgICq%QQ&y; Q-x.AItNB.,urface—join finely-structured

workpieces to the desired zone precisely, without damage to the
structure, by not only providing adequate energy density in spite of
the output of the individual lasers being insufficient, but also by

making it possible to vary the 1line length. In this way high

flexibility is achieved,

Below, the invention is explained in more detail by means of

embodiments in conjunction with the accompanying drawings, as follows:

Figure 1 is a schematic diagram, by way of an example, of an

arrangement with two laser sources arranged perpendicularly

to each other;

Figure 2 is a schematic diagram for the arrangement according to

Figure 1 with several parallel laser sources perpendicular

to a first laser source; and

Figure 3 is a schematic diagram showing another design of the laser

source with parallel semiconductor lasers.

Figure 1 shows an example of an arrangement for plane welding of
plastic plates 4, 5 which are to be welded only in a certain joining
area 6 by means of a laser beam 2 and a mask 3. Accordingly, the
arrangement could alsoe be configured for joining or separating
components (SMD on carriers etc.). The arrangement comprises a first
laser source 1', for example one or several semiconductor lasers

{diode lasers), arranged in line, with the laser radiation emitted



1. A nethod for selective heating of at least two materials (4, 5) ans
of | aser beans (2), with a nmask (3) nade of a materi al |nperneabHe1t%EC 2002
radi ati on arranged between the radiation source (1) and the materials (4,
5), with regions 9 having been renoved fromsaid nask (3), with the |aser
radi ati on being admtted through said regions (9) to selected heating
regions (6) of the materials (4, 5) arranged below the mask (5), wth all
heating regions (6) being heated by ir¥adiation, thus leading to joining or
separation of the materials (4, 5, with a relative novenent between one or
several |aser beans and the materials (9, 5) being carried out,

char act eri sedmi satdhatsehiGongjener atlaBgrsa hhgb energsteensiitastly asgr Heans
fromat |eas ihode .Las g Qrought , toget nt.o_t he

heat i ng reglghﬂ%%ﬁplgg 1thqé %%?%ﬁf aserlfl% c‘%ﬁut tn?%f% lser
subsequentﬂyageheﬂatéwfUvHWEaﬂ§ afb%%bﬁvﬁv®vc§ﬁ(22%wh2!“#Pﬂﬁvh@@ribr

j oi ning VarthU@ghV\Qﬁtkmpeﬁt&Sei‘b oé)umagles»pfa m@su,é: Jeimral;aﬁéacﬁa&d QL her

mat eri al s, r.workpi ece faC|n | aser source (1)

conpri si ng %?"ﬁ%‘i rzi”éﬁ g\/\Pl‘fté'ﬁe'?shfar Bifs é it ?]6 she Iése’?ﬁfﬁéearﬂ"(“?) hand the
second wor kigiseceb¢ds) Lompprisi nYreugimterbiean whliithed simbgorhent bighhe | aser
beam (2) SO LRl he BCkAl NL06: (ABRASL L] A6eS: 4Lk ofu:ther wa ynLkpi eces
(4, 5) nelt and connect during subsequent cooling under pressure; with a
mask (3) neRfEpefdigulagder impérlrtapt e Yeat &bt alfibet ndaaey akged étween the

| aser sour Cérrddpoadihgt NseWOBdeRl 2€2144H, coD)inkfedByCRiARECIed 8N 1attbe connect
t he workpieces i.n,.a artlcul M |n|n area ( f th cont act surface (7),
with the stfuct ulrges é) “of sg‘f(f Bl hG alg)gewge'f%a t'e WavelBndt h of

t he | aser bemfr¢2)llappifreds wighyt heﬂ@evseve gourbes (lBpebehgag g&t thest he

contact surf@cend M WAeSUGR ey 1bbat Rak Wt abNebikaabasSaleaReM4ns for med
and that a line (8) results at the caontact surface, and that the | aser beam

(2) and the"??ﬁ’%ﬁ“g(t ) *Br R RbSA™r 81 aTiTNE Y FrehcHabt Werlasehar ARt &1 48d i n
t hat for geaertdt: ngtionl thd avEl@ORs fhilgiereheangy 20lendi tayei idenhi-aloi ni ng

area (6), |peernbepit,Qhedh Leaflkel e diQdera: a§§rs%véﬂa1 Lasek BMafis bIQUGNt
toget her, and that subsequently, different |aser line lengths (8) are

generat ed b§riRart BFALEdnmtopticstape®)sousce A ndehdd Seclrdrts €8 @ai m 1 or
2, char act edésady,) rsaidataser fuepsd drases Heeamapged ial bgriesketper pandliiel arly to
the surface,of, LG 0RSY (310l s |8 Nadabimals L EASLR0E sECRIALY haser beam
(2'-2"") arran per pendi cul arly to tRe first l'aser beam w th such

joining or &MANXINY fAEKIRGIPIAER AFi BT HE4ne s pPRlYt 25cordipedy- ") for each
secondary | aser beam and with the resulting | aser beam (2) being directed
onto the j OLHiNgare? &) rasly Aae) NRAACEAT NGy I RicE! Al 2 (RNRT B er i sed
in that |aser beans either of different "'wavel engths or o e sane

wavel engt h Bat ™3fddit f@reftrepbicdr P§atiBatiore ted. ©S. 9'%Qeﬁ?§teh6‘élf£&6%‘6’r ding to
claim1l or 2in€hanatsenisedendtht hat senveswd dyoasmebeanss.(2'-2 '") are
focussed parallel to each other onto the joining area (6) by neans of a
lens (15). 6. A device for selective heating of at |east two materials (4,
5) by neans Tb¢ ¢ngseqtipeidase{f2Ftivigi tosea sk (B) radidéedfonfo ndieepinghct

i mper neabl e sherdcadhat AoniAregnged bel Wwaen kdifiod,adinat podstsOUsGRe (4)iand the
TaLert 2, {dapRuctid B TROLONS L0 hauling, eep vierpued, Shom spld mek (3).
with the | aser dration passi ng through 'sai d regions t'0 "Sel%ec

heat i ng regmérilstl(CG)’lEd—‘Fe Phs mheernt s T(‘ﬂ la5pr drepmnd)ed bedtoqu‘héy meesRd (5)
with all heglh @ vLeQ @RS nh8) 30si ngehgated Pyatel radsatd,omact sl Lading to
the joining or separation of the materials with relative

novenent betR18ETF dhe > or”‘s&'{/eerjﬁfmlnéséfeaoeear?égﬁﬂytlheeb}"raf}éGr|13F§r Mres¥ taking
pl ace, char ackefd sethsby sabtd eastsubswouehtagesdl asigys ffter Eos)ingor generati ng

hi gh energy density at the contact surface (7) of a |aser beam
concentration device for bringing together the | aser beans, as well as an
adj acent zoothappt iScdiawrpEmageirehy oDy apoxrbgdiephtdonpridiind eeeetall beser | i ne

lengt hs. sources 14’-14’'"“, arranged parallel in respect of each other, so that
the laser beams 2'-2'" which are generated, are aligned in close
proximity to each other so as to avoid any angle error if at all

possible. The spacing of the laser sources is approx. 1 mm, but to



9 7. A device according to claim®6, characterised by a first diode |aser
(1') which generates a | aser beam (2') perpendicularly to the s raaﬁg oiug
the mask (3), at least a further diode |laser (1"1"") perpendi culla Ct 2
first diode laser (1') which generates a | aser beam (2"-2"") inpinging
perpendicularly on the first |aser beam as well as a beamsplitter
(10-10"'") as a |l aser beam concentration device. 8. A device according to
claim7, characterised in that the didle lasers (1'-1"") emt |aser beans
either of different wavel engths or of the same wavel ength but of different
pol arisation. 9. A device according to claim®6, characterised in that
several diqded aaghes ckddks; Ihe huidiet A 13060, AR Q'\L%h Lo ggtsotder and
that as a | aser beam concentration device and at e sane tinme a zoom
optics arr ZAHENBnENLCENSENPEr PP FdAel (PEsYs (X -AtT igeRPehR: thé™beHiA pat h,
sai d convepgesitiel enags (452 fasusaingtédhentasee oasm (X rads )1 Bmadhe
cont act surface f)ﬁ; 1e,1@4}5,0\{y A (r. A{% A% . A AA AR
W xy129: | k)°}fxsr’r19| r]
aJ caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]c”alc”alc
Aa] cLaj CRa%Qal&v@m&ltﬁorédpf€ﬁ$fve> movement requ1red can either take place

. kpYZr{vqgl gb] X] ca] ca] ca] ca] ca ca] ca] caj cg:}1 ; calc

€a

a] ca] ca] ca]bda]“ﬁ‘ﬁjnéaf‘bea]p&é‘]td&w Pt 4] calkt B chyPaf capda) @) & ~
PIEX"Y"[" | ' exhiipiet el thHHiE8d Jwithh-the Kadii fitdnal/ ddel 1de~\at QjeidtVhic adicapeca] ca] ca]
cajcalc a .

a] I:a] I:a] cg% ca cé‘]agzl\iqj cg\}e%alf@ f@gaf' m] EL% ca'} éf?:ta!of1tf52%v§'}§(#1§n§§'§8gb5666N7P7
Z7[ 7777s888%pvergent lens.

; <<<<==| wr ngb\ W ] cal] ca] cal] ca] c, a] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca]
calcalcalcalc ajJc

a] ca] ca] ca] ca] ca] ca] ca] ca] ca! =5>7>j >>&?H?"?@5666N7P7Z7[ 7777s888%9;
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CLAIMS
1. A method for selective heating of at least two materials (4, 5)

by means of laser beams (2), with a mask (3) made of a material
impermeable to radiation arranged between the radiation source
(1) and the materials (4, 5), with regions 9 having been removed
from said mask (3), with the laser radiation being admitted
through said regions {9) to selected heating regions (6} of the
materials (4, 5) arranged below the mask (5), with all heating
regions (6) being heated by irradiation, thus leading to joining
or separation of the materials (4, 5), with a relative movement
between one or several laser beams and the materials (4, 5)
being carried out, characterised in that for generating a high
energy density, laser beams from at least two diode lasers (1‘-
1™“) are brought together into the heating region (6) and with

different laser line lengths (8) being subsequently generated by

means of zoom optics (12).

2. A method for joining various workpieces (4, 5) made of plastic
or plastic and other materials, with the upper workpiece (4)
facing the laser source (1) comprising a material which is
transparent to the laser beam (2), and the second workpiece (5)
comprising a material which is absorbent to the laser beam (2)
so that the adjoining contact surfaces (7) of the two workpieces
(4, 5) melt and connect during subsequent cooling under
pressure; with a mask (3) made of a laser impermeable material

being arranged between the laser source (1) and the workpieces

(4, 5) to be connected so as to connect the workpieces in a

particular joining area (6) of the contact surface (7), with the

structures (9) of said mask being larger than the wavelength of
the laser beam (2) applied, with the laser source (1) being set
to the contact surface (7) in such a way that a curtain-like
laser beam is formed and that a line (8) results at the contact
surface, and that the laser beam (2) and the mask (3) are moved

relative to each other, characterised in that for generating
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high energy density in the joining area (6), laser beams of at

least two diode lasers (1’-1““) are brought together, and that

subsequently, different laser line lengths (8) are generated by

means of zoom optics (12).

3. A method according to claim 1 or 2, characterised in that a

first laser beam (2’) aligned perpendicularly to the surface of

the mask (3}, is joined by at least one secondary laser beam

{2’ -2"") arranged perpendicularly to the first laser beam, with
such joining or admixing taking place via a beam splitter (10-
10'") for each secondary laser beam, and with the resulting

laser beam (2) being directed onto the joining area (6).

4. A method according to claim 3, characterised in that laser beams

either of different wavelengths or of the same wavelength but of

different polarisation are used.

5. A method according to claim 1 or 2, characterised in that

several laser beams (2'-2‘") are focussed parallel to each other

onto the joining area (6) by means of a lens (15).

6. A device for selective heating of at least two materials (4, 5)
by means of laser beams (2), with a mask (3) made of a material
impermeable to radiation arranged between the radiation source
{1) and the materials (4, 5), with regions (9) having been

removed from said mask (3), with the laser radiation passing

through said regions (9) to selected heating regions (6) of the
materials (4, 5) arranged below the mask (5), with all heating
regions (6) being heated by irradiation, thus leading to the

joining or separation of the materials (4, 5), and with relative

movement between one or several laser beams and the materials
(4, 5) taking place, characterised by at least two diode lasers

(1’-1"“) for generating high energy density at the contact

surface (7) of a laser beam concentration device for bringing

together the laser beams, as well as an adjacent zoom optics

arrangement (12) for generating different laser line lengths.
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7. A device according to claim 6, characterised by a first diode

laser (1’) which generates a laser beam (2’) perpendicularly to

the surface of the mask {(3), at least a further diode laser (1%“-

1»“) perpendicular to the first diode laser (1’) which generates

a laser beam (2%-2"“) iwmpinging perpendicularly on the first

laser beam, as well as a beam splitter (10-10"’)} as a laser beam

concentration device.

8. A device according to claim 7, characterised in that the diode

lasers (1’~1““} emit laser beams either of different wavelengths

or of the same wavelength but of different polarisation.

9. A device according to claim 6, characterised in that several

diode lasers (14'-14'") are arranged parallel to each other and

that as a laser beam concentration device and at the same time a

zoom optics arrangement, a converdgent lens (15) is arranged in

the beam path, said convergent lens (15%) focussing the laser

beams (27-2") onto the contact surface (7).



