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(57) Abstract: The proposed invention relates to a method and device for the controlled
separation (cutting) of hard transparent and semi-transparent brittle materials, includ-
ing tempered and superhard materials, using a process of laser filamentation separation
(LFS), and can be used in the manufacture of smartphones, tablets and wearable elec-
tronics, as well as in automobile manufacturing, building, and instrumentation manu-
facturing. The present method includes quantitatively determining the radiation para-
meters fully governing an LFS process. Also proposed is a laser device in which the
radiation parameters for a cutting procedure are set according to the values determined
using the aforesaid method, taking into account the properties of the material selected
for LFS. The technical result is that of achieving smoother side walls during separation,
increasing the energy efficiency of LFS, and achieving high-speed LFS or making it
possible to perform LFS using a laser beam with a very low average laser power (in
the order of tenths of a watt) while still achieving a considerable separation speed that
is acceptable for use.

(57) Pedepar: IIpemmaracmoe H300pETCHHE OTHOCHTCS K CHOCO0Y U YCTPOICTBY I
YIPaBIIEMOTO Pa3feneHus! (PE3KH) TBEPABIX IMPO3PAUHBIX H MOy IPO3PAYHBIX XPYII-
KHX MAaTECPHAIIOB, B TOM YHCIIC - 3AKANCHHBIX M CBEPXTBEPABIX, IIPH MMOMOIIH IIPOLEcca
JIA3€PHOTO (PHIAMECHTAUHOHHOTO pazacicHus (JIDP), u MoxeT OBITH HCIIOIB30BAHO B
IIPOU3BOACTBE CMAPT(OHOB, IJIAHIIECTOB, HOCHMOH JICKTPOHHKH, A TAKXKE B ABTOMOOH-
JIECTPOCHHH, CTPOUTEILCTBE H MPpHO0pocTpocHHH. CIIOCO0 BKITFOYACT KOJHMUCCTBEHHOEC
ONPEACICHHE MAPAMETPOB H3IYUCHUA, MOJHOCTHIO 3agatonux npouecc JIOP. Taxxke
MPEAJIAracTCs JIA3ePHOE YCTPOHCTBO, B KOTOPOM MAPAMETPHI OOIyUCHHA A/ BBINOJI-
HCHUA PC3KH YCTAHABIUBAIOT COIJTACHO UX BCIIUYIUHAM, HafmeHHBIM B COOTBCTCTBHH C
YIOMSHY THIM CIIOCOOOM IIPH y4YeTe CBOHCTB BeiOHpaemoro mit JIOP marepunana. Tex-
HOYECKUH Pe3yIbTAT 3aKTIFOYACTCS B JOCTIKCHUH YIIYUIMICHHOH TIaAKOCTH 00pas3yro-
muXxCca OOKOBEIX CTCHOK PA3aCICHHS, HOBEIICHAH SHEproddpexruHOCTH JIDP, momy-
YCHHU BBICOKOI ckopocTH JIDP, i Bo3MOKHOCTH BeINOTHEHIA JIDP nasepHbM myy-
KOM O4UCHb MAJIOH cpeaHEH Ja3epHOM MOIHOCTH (OT ACCATHIX J0J1¢H BT) ¢ mosmyueHuem
TIPUEMIICMOH U MPUMEHECHUH HEMAIOH CKOPOCTH PA3ACICHHUA.
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