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Pa3paboTtanbl annmapaTHO-IIPOrpaMMHBIE CPEJCTBA YNPABICHUS JIa3€pHBIMU
cHUCTEMaMH TPeXMEpPHON MHUKpPOOOpaOOTKH Ha OCHOBE KOMIUIEMEHTAapHBIX CKaHe-
pos. ITokazaHo, YTO TaKMe CUCTEMBI IIO3BOJISIIOT 00ECTIEUNTh HEOOXOIUMYIO TIOT-
HOCTh MOLIHOCTH JIa3€PHOT0 M3JIy4EHUs IPU CKOPOCTU 00PaOOTKU JJO HECKOJIbKUX
METPOB B CEKyHy (4TO TpeOyeTcs JUIsl JOCTHKEHHS HYKHOTO KadecTBa JIa3epHOM
00paboTku, puc. 1.6) ¢ pa3pemieHreM B €AMHULIBI MUKPOH MIPU HE3aBUCUMOCTH OT
pa3MepoB MOJIs 3alMCU. YIIpaBI€HNUE B3aUMOCBI3aHHBIMU CKaHEPAaMU C MIOMOIIBIO
KOHTpOJIEPA Ha OCHOBE BBICOKONpOM3BoAuTENbHOro DSP-nponeccopa u cnenn-
QIBHBIX AJITOPUTMOB 0OpPaOOTKM AaHHBIX MO3BOJISIET MAKCHUMAIBHO HCIIOIB30BATh
OBICTpO/ICHCTBHE CKAHEPOB M MHUHHUMHU3HPOBATh CTATUYECKUE U JUHAMUYECKUE
OLIMOKH CUCTEMBI.
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Puc. 1.6. OtBepctus suamerpoM 1.7 MM B OymaxxHoM Jrcte TommuHon 0.1 MM mpu
Pa3IUIHBIX CKOPOCTAX 00padoTku V: a) V=0.2 m/c; b) V=0.4 m/c; ¢) V=0.9 m/c

Fig. 1.6. A hole in a sheet of paper after laser beam microcutting at different
velocity V of microprocessing. Diameter of the hole is 1.7 mm; a) V=0.2 m/s;
b) V=0.4 m/s; ¢) V=0.9 m/s

Pazpaboran psin TexHomornueckux cucteM Ha ocHoBe CO,-nmazepoB MoII-
HocThio 30-200 BT 11t MUKpooOpaOOTKM JTMCTOBBIX MaTepHaioB OOJIBILIOTO pas-
Mepa. BHemHMI BUJ ONTHKO-3JIEKTPOHHOIO MOJYJI CUCTEMBI «A-MHKpO» mpH-
BeseH Ha puc 1.7. Ee ocHOBHBIE XapakTepucTuku: noje 3anucu 300400 mm, me-
pemenieHue Mo BepTUKanud 150 MM, MakcHManbHash CKOPOCTb MHUKPOOOpaOOTKH
2 Mm/c, paspemiaromniasi CrtocoOOHOCTh 2 MKM, BOCITPOM3BOAMMOCTh 5 MkM. Ha puc.
1.8 mpuBenena ¢otorpadusi OTBEPCTHIA, OTYUESHHBIX B TUCTOBOM JAMAJICKTPUKE HA
YCTaHOBKE «A- MHKpO».



Puc.1.7. OnTuko-MexaHIIeCKHH OJIOK yCTporcTBa «A-MEKPO»

Fig. 1.7. Optical- mechanical unit of micromachining system “A-micro”

The firmware based on the complementary scanning paradigm for 3D
microprocessing laser systems control is developed. It is proven that such systems
allow high microprocessing speeds (~ 1 m/s) (that is required to obtain appropriate
laser processing quality) to be attained at high power densities, and
microprocessing to be performed no matter what workpiece dimensions. The
interrelated scanners are controlled by a high-speed DSP processor-based
controller and special data processing algorithms that allow to take full advantage
of the quick-response scanners and to eliminate static and dynamic system errors.

A number of systems for microprocessing of large-scale flat surfaces with
CO; high power lasers (30-200 W) are developed. An optoelectronic unit of the A-
Micro System is shown on Figure 1.7. It has the following characteristics:
e scanning field - 300x400 mm;
o working distance along the Z axis — 150 mm;
e maximum processing speed - 2 m/s;
e resolution — 2 um and reproducibility - 5 microns.
The photo of the holes made in sheet dielectric by the A-Micro System is
shown in Figure 1.8.

Puc. 1.8. ®parmeHT MUKPOOOPAOOTKH JTHCTOBOTO

nanekTpuka. Juamerp orBeperuit 1 mm, V=1.1 m/c,
JIMaMeTp Ja3zepHoro nydka 120 MKM, MOIIIHOCTb U3-

ayuyenus 200 Bt

edge burning. Diameter of the hole is 1 mm;
V=1.1 m/s; beam diameter is 120 um, laser power

I Fig. 1.8. The laser-microcut sheet of paper without
200 W
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