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OPrAHU3ALIUK U NPON3BOAUTENWU B OBNIACTTA HA JIA3EPA

MupocnaB PagoBaHoBMY

Huwwkn YHueepcutet
MatumHocTpouTeneH dakyntet

PE3IOME

[lHec nasepbT e egHa mynTi MunoHHHa B EUR mHAyctpus. MpomuiunernTe npoussoanTeny ca paspaboTuny MHOBATMBHI HAYMHM 3a W3MOM3BaHEe Ha nasepa 3a
yBenu4aBaHe Ha NPON3BOACTBEHATA €PEKTUBHOCT 1 Ka4eCTBOTO Ha NpodykTa. MoHacTosAwem Beaka roauHa B ceeTa ce WHeTanupat Hag 3000 nasepHu MalwvHm 3a
NPOMULLNEHO MpUmoxXeHue. B MHoOro ctpaHu ce hopmupaT NasepHu acouuauuv Wnu opraHusauuu. JlasepHuTe acoupauuu WM OpraHMauMi yqactsaT B
MPOW3BOACTBOTO KaTO OCUrypsiBaT MHOPMALMA 3a TEXHWKaTa, MpoayKTUTe 1 ycnyrute. BeudkuTe Tean acoumauum v OpraHusauuu nomynsapusapat nasepa u
HeroBuTe MpUNOXeHNs. YebcailToBeTe Ha NasepHUTE acounaLun U OpraHM3auuyn ChabpXaT: HOBMHM, peknama Ha Nnasepa, MPOMWLLNEHU KaTanosn v Bpb3KM,
npunoxeHne Ha nasepa v 0e30nacHOCT, CIUCBK OT Pe3ynTaTi M AvpekTopus ¢ ycrmyrn. MHoro ot Teaw acouuauun v opraHu3aLuunognomarat HayyHuTe
u3cneaBaHna B obnactTa Ha nasepHaTa TEXHONOTMS Ha HECTOMaHCKa OCHOBA. T€ Ca HSKONKO MPOM3BOAMTENN Ha Nla3epy U MHOTO MPOW3BOAWUTENW Ha Na3epHu

MaLLUHY 1 YCTPOMCTBA.
BbBEQEHVE

lazepbT HECHMHEHO € Halt-06€eLLaBalloTO U KOHCTPYKTUBHO
n3obpeteHne OT BTOpaTa nomnosuHa Ha 20 Bek. JlosepbT e
MNago 1306peTEHNE, HO UMa LIMPOKO MPUIOXEHWE B CEKTOPU
KaTo  TENeKOMyHWKaUMWTe, W3MepBaTeNnHaTa TEXHWKA U
obpaboTkaTa Ha METanH1 U HEMeTarHK CypoBHHU. J1asepbT ce
npuema rnoGanHO B WHXEHEPHWS CEKTOP KaTo TOYEH U
MKOHOMMYEH MPOYAKT. JlasepHnUTe TEXHOMOrMM HammupaTt BCE
MO-LUMPOKO MPUNOXEHWE KaTO KOMMETEHTEH 3amecTuTen B
NpoM3BOACTBOTO Ha [feTannu 3a nogobpsisaHe ediekTue-
HOCTTa, Ka4yeCTBOTO M MPOM3BOAMTENHOCTTA Ha MPUEMITMBU
LeH. JlasepHaTa obpaboTka 6bP30 Ce NpeBpbLUa B B OCHOBEH
(hakTop B MOMTW Lsinata MpOW3BOLCTBEHA MHOYCTpUs. [Hec
nasepbT € egHa myntm munoHHHa B EUR  wHpyctpus.
lMoHacTosLeM BCsika rofuHa B ceeTa ce uHcTanupart Hag 3000
Na3epH1 MaLIMHY C MPOMULLTIEHO NPUMOXKEHME.

[MTbpBUAT nasep — pybnHOBMAT nasep e n3obpeTeH npes
1960 ot T. MaiimaH, mbpsusT He-Ne nasep e usobpeteH npes
1961 ot A. [xeaH, [. Xepnot u B. beHet, nbpeuar Nd:YAG
nasep e u3obpeteH npes 1964 ot MNboany, mopeusT CO, Nasep
e n3obpeteH npes 1964 ot C.K.H. Maten, mbpBuaT exkcuumep
nasep e wu3obpeteH npe3 1976. [TbpBOTO NPOMULLNEHO
NPUNOXeHWe Ha Nlasepa e 3a HanpaeaTa Ha OTBOPM B AMaMaHg
ype3 W3Mon3BaHeTo Ha CHOM bun OT pybuHoB nasep. Crnen
TOBa Hayaro M3non3BaHeTO Ha flasepa “Ma BneyaTnsBala u
ycneluHa uctopus. TepmuHbT JTASEP e akpoHum ot YcunsaHe
Ha CBeTNMHaTa 4pe3 CTUMyNMpaHe Ha paguaLnoHHOTO
n3nmbyBaHe. JlasepbT e KyxuHa C Ornefana B kpanwara,
HamblHEHa C MaTepuan KaTo KpWCTa, CTbKIO, TEYHOCT, ra3
nnm 6os. ToBa e YCTPOWCTBO, KOETO NMPOM3BEXAA WHTE3VNBEH
CHOM CBETNMHA C YHUKANMHM CBOWCTBA  KOXEPHTHOCT,
Konumauus 1 MOoHoxpomaTtuyHocT. OBMKHOBEHMTE nasepu
13MoN3BaT eneKkTpUMYeCTBOTO 3a Cb3daBaHeTO Ha KOXEepEHTHa
cseTnuHa. flasepHata ceeTnnHa mMoxe Aa Gbae C pasnuyHa

CBETMNMHA OT BUAMMWS CBETAMHEH CNEKTbP U MOxXe Aa Gbae
HeBMOMMA KOraTO CBETNMHATa € YNTPaBMONETOBA MMM
UH(payepBeHa.

Ot nasepHata xupyprvs o CD nneepute n ckeHepuTe 3a
npoBepka B 0Oakanckute MarasvHu, HaweTo eXefHeBue
noAvepTaBa, Ye TOBa OTKPUTHE CE CMSATA OT HSKOM Ye Hammpa
MpaKkTU4ecKo MpUNOXeHWe KbdeTo u pa e. JlasepwvT ce
W3M03Ba B NOYTU BCUYKI BaXKHWU CEKTOPYU HA MPOMULLNIEHOCTTA
KaTo aBTOKapHaTa M TPaHCMOPTHa MPOMWLLMEHOCT, eneKTpo-
TeXHUYeckara MPOMMULLIIEHOCT, meTanoobpabogallara
npomuwneHoct u ap. B CALL aBTokapHaTa W TpaHCMOpTHa
NPOMMLLEHOCT M MeTanoobpaboTBaliata NPOMULLNIEHOCT ca
Han-ronemuaT  notpebuten Ha nasepute. B Asus
ernekTpuyeckata 1 NoMynpoBOAHUKOBA MHOYCTpUS ca Haw-
BaXHUS KIMEHT Ha nas3epHOTO npunoxeHue. B Espona,
MeTanoobpaboTealiata MHOYCTpMS UM aBTOKapHata W
TPAHCMOPTHA MHAYCTPWS Ca Han-ronemMute notpedbutenu Ha
nasepu. TunuyHM 0BNacTu Ha NMpUNOXEHWE Ha nasepuTe ca:
neyaTHUTe  TEXHONOMWM,  3anOSIBAHETO,  MapKUPaHETO,
COHAMPAHETO, PA3aHaETO Ha HEMETANM, PS3aHETO Ha MeTanu,
CMHTEpaBaHETO,  3aBapsBaHeTo B TOpELM  YCroBMS,
3aBapsBAaHETO Ha MOMMMepM, 3aBapsiBaHETO Ha MeTanu,
CrosiBaHe C TBbPA MPUMON, 3aKansBaHETO, HarpsBaHeTo,
BWUCOKOTEMNEPATYPHOTO 3anosiBaHe, MnakupaHeTo. Hskon ot
T€3u onepawum MoraT Aa O6bAaT U3BBPLLBAHKM CaMO OT nasepu,
HO 3a NOBEYETO TOBA Ce OrnpaBAaBa YMCTO UKOHOMMYECKH. 3a
MHOTO MpUNoXeHWe nasepHata obpaboTka e Hal-NpeunsHus,
MKOHOMMYECKM [OCTaneH MeToA. 3a HsKoM nasepbT €
eOvHCTBEHMAT wmeTod. [Mpu  nasepHata obpabotka ce
ocUrypsiBa Mo-ronisiMa CKOPOCT, MbBKABOCT W MPELM3HOCT,
MKOHOMMSTA Ha CPEACTBA € 3Ha4uUTeNHa 1 Bb3BpaLlaeMocTTa
€ MHoro 6bpaa.

B l'epmanns npe3 1989. rognHa 3a nasepHu ycTpoucTea ca
uuectupann 804,5 mummona EUR. Ot Tesu nasepHu



ycTpoucTBa 3a: obpabotka Ha Matepuanm 222.5 munuoHa
EUR, wuscnegBaHus u paspabotkn 143 munuoHa EUR,
UHopmaLmoHHa TexHuka 141.5 munuona EUR, komyHukaLmuu
135 wmunmoHa EUR, weguumHa 118 mumnuoHa EUR,
uamepsatenHa TexHuka 34,5 munumoHa EUR 1 nevatHa
TexHuka 10 munuoHa EUR. Ha curypa 1 e nokasaH npoLeHTsT
Ha WHBECTULMWTE 3a JTa3epHN YCTPOUCT.

O O6paboTka Ha matepuany, 27,7%
40 10
15% % 1% 272, B Viscnensanna n paspabotkun 17,7 %

[ WHdopmauuonHa Tex Hukal7,7 %
O KomyHukauum 16,8 %

Hl Meavumra 14.6%

18% 18% [ N3mepsaTenta Tex Huka 4.3%
M MevatHa Tex Huka 1.2%

®ueypa1. lNpoueHm Ha uHBecmuyuUUMe 3a fa3epHu
ycmpoucmea

Pa3paboTeHn ca MHOMO BUOBE Nasepu, HO MHOTO Marka
yacT Mmorat pfa 6agar BHeApeHu B NpOM3BOACTBOTO. B
nasepHUTe YCTPOACTBA Ca MOHTMPAHW: NONYNpPOBOAHWUKOBN
nasepu 30%, CO,-nasepu 22%, kpuctanin nasepu 17%,
oHHM nasepu 13%, He-Ne nasepu 7%, ekcunmep nasepu 4%,
nasepu ¢ 6os 3% u gpyrv nasepu 4%. Ha cur.2 e nokasaH
NPOLIEHTLT Ha 13MOMN3BaHNTE BUAOBE Nasepy.

Tabrmua 1. MTasepHn acoumaumm 1 opraHu3aLmm

Tabnumua 2. JlasepHn UHCTUTYTL

O Nonynpoeoanukosu nasepu 30%
4%3% 4% W CO2-nasepu 22%
% 30% O Kpucrannu nasepn 17%

13% O Voxuu nasepu 13%
M He-Nenasepu 7%
[ Excimer nasepu 4%
I Nazepu c 6osi 3%
O Ipym nasepv 4%

17% 22%

Queypa 2. lMpoueHm Ha usnon3gaHa Ha eudogeme n1asepu

[Bata Hai-yecTo w3nonssaHun nasepa ca CO, nasepute w
Nd:YAG nasepute. MoxeM CrOKOMHO fa KaxeMm, Ye OT Tean
peata, CO, nasepute ca Hal-yHuBepcanHu. [lHec Hsma
CbMHeHne, 4e CO, nasepbT e HaW-NonesHusT B
meTanoobpaboTkarta.

NA3EPHW ACOLIMALIM N OPTAHUSALIAN

B MHoOro ctpaHu ca ccopmupaHy nasepHu acouuauun u
opraHusauuu. Te nognomaraT MPOMULINEHUTE MpeanpusTa
ypes ocyrupsBaHe Ha WHGopMaLKMs 3a TeEXHUKaTa, NpoayKTUTe
n ycnyrmte. Bewukn Tesu acoumauuu 1 opraHusaumu
peknamupaT nasepute 1 TeXHUTe NpunoxeHus. Yebcantosete
Ha nasepHUTE acouuaLmun U opraHu3aLmMy CbabpxaT: HOBUHMU,
peknama Ha nasepuTe, Katanor Ha UHAYCTpUaNHUTE NPOaYKTU
11 BPB3KM, NAa3ePHU NpUNoXeHUs 1 6e30MacHoCT, CMCbLM ChC
cuOUTMS 1 gupekTopus ¢ ycnyru. MHOro OT Tean acoumauum u
OpraHu3anm nogrnomarat HayyHuTe W3cneaBaHusi B obractta
Ha NasepHUTE TEXHOMOTMM Ha HEecTOmaHcka OcHoea. B
Tabrmua 1 ca nokasaHu HSKOM OT Teau acoumauum W
opraHmsaumm U TexHute yebGcanTtoBe. B Tabmuua 2 ca
MoKasaHu nasepHu WHCTUTYTU, B Tabmmuya 3 ca nokasanu
nasepHu LIEHTPoBa, a B Tabnuua 4 — nasepHn nabopatopuu.



Tabnuua 3. llazepHu LeHTpoBe

Tabnuua 4. NasepHu nabopatopun

NMPOWN3BOANTENN HA NTA3SEPU

Ma HsKOMKO NpOM3BOAMTENM Ha Nasepn W MHOrO
NPOM3BOANTENM Ha NlasepHa TexHWka. B Tabnuua 5 ca gapgeHu
npoussoguTenuTe Ha nasepu. flngepu B NPOM3BOACTBOTO Ha
na3sepm ca: KoxepeHT nasep rpyn, depantn ®otoHuke, PodmH-
CuHap, Cnektpa-®usukc n Tpymnd. flasepHaTta TexHuka e
NPOLYKT Ha BUCOKATE TEXHOMOTK. Te ca KOMMIEKC OT Xapayep
n copryep. Mponssogutenute obeauHsBaT Nasepn, ONTUYHN

CUCTEMM 33 TPAHCMMCWS Ha NasepHu fbun M obpaboTBalm
rMaBy B MeXaHW4HW YCTPOMCTBA C YCTPOWCTBO 3a LnpoBO
nporpaMHO ynpaBneHue 1 No TO3W Ha4WH Cb3AaBaT NasepHUTe
MawuHn. B Tabnuua 6 ca nokasaHW  Hal-U3BECTHWTE
NpOV3BOAMUTENM Ha NasepHa TexHuka u TexHuTe yebcaiTose.
lugepn cpen npou3BOAMTENWTE Ha fasepHa TeXHWKa ca:
Amapa, bycrpoHuk, UuHumnatw, ECAB, Xan&Konb,
NMomoHuke, Masak, Macep, [Mpuma WHaycTpu, PoduH,
CansamxuHu n Tpymnd.



Tabnuua 5. MpoussoauTen Ha nasepm















Tabnuua 6. Mpon3soguTenn Ha nasepHa TEXHNKA
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13BOAN

[Hec, wHpycTpuanHute nasepu ce knacuduumpatr kato
“KOHBEHLMOHAMNHA"  TEXHONOMMS B MHOMO  CEKTOpU  Ha
npoMuLLneHoCTTa. MiMa HAKOMKO NPOU3BOANTENM Ha Nasepu, 1
MHOXECTBO MPOM3BOAMTENN HA nasepHa TexHuka. Jugepu
cpef MPOM3BOAUTENUTE Ha nasepu ca: KoxepeHT nasep rpyn,
®epaHtn  hoToHMke, PodmH-cuHap, CnekTpa-usukc K
Tpymnd. Mpon3BOACTBEHN NMAEPU CPER NPOU3BOAUTENMUTE Ha
nasepHa TexHuka ca: Amaga, buctporuk, LinHumHatn, ESAB,
XaH&Kon6, ltomoHuke, Masak, Macep, [lpuma wuHZycTpH,
PocuH, Cansagxuun n Tpymnd. [lasepute acoumnauun u
OpraHu3auuu noanomarat NPOW3BOACTBEHWUTE MPEANpUATUS
kaTo ocurypsieaT MHOpMauMs 3a TexHukaTa, usgenusTa u
ycnyrute.  Beuuku  Teau  acoumauuu M OpraHusauuu
peknamupar nasepute 1 TAXHOTO NPUNOXEHME.
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ORGANIZATIONS AND MANUFACTURERS IN FIELD OF LASER

Miroslav Radovanovic
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ABSTRACT

Today. laser make up a multi-billion EUR industry. Industrial manufacturers have developed innovative ways to use lasers to increase manufacturing efficiences and
product quality. At present time every year over 3000 laser machines for industrial application are installed in the world. In many countries they are formed laser
associations or organizations. These laser associations or organizations assist the manufacturing industries by providing technical, product and service information.
All of these associations and organizations promote lasers and laser applications. Web-sites of laser associations and organizations contain: news, promote of lasers,
industrial product catalogs and links, laser applications and safety, a list of events and a directory of services. Many of these associations and organizations support
research in laser technology on a non-profit basis. They are several manufacturers of lasers, and many manufacturers of laser machines and equipments.

INTRODUCTION

Laser is undoubtedly the most promising and constructive
invention of the second half of the 20" century. The laser is a
young invention and it has found a wide rande of applications
in all the sectors such as telecommunications, measurement
techniques and the processing of metal and non-metal
materials. The laser have been accepted globally by the
engineering sector as an accurate and economical product.
Laser based technologies are increasingly accepted as a
competent substitute in component manufacturing on account
of improvements in efficiency, quality and productivity at
affordable cost. Laser processing is fast becoming essential in
nearly all manufacturing industries. Today. laser make up a
multi-billion EUR industry. At present time every year over
3000 laser machines for industrial application are installed in
the world.

The first laser, a ruby laser, was invented 1960 by T.
Maiman, the first He-Ne laser was invented 1961 by A. Jovan,
D. Herriot and W. Bennett, the first Nd:YAG laser was invented
1964 by Geusic, the first CO, laser was invented 1964 by
C.KN. Patel, the first excimer laser was invented 1976. The
first industrial application of a laser was making holes in
diamonds used a beam from ruby laser. Since that beginning,
the use of laser technology has continued to be an impressive
and successful story. The term LASER is an acronym for Light
Amplification by Stimulated Emission of Radiation. A laser is a
cavity, with mirrors at the ends, filled with material such as
crystal, glass, liquid, gas or dye. It is a device that produces an
intense beam of light with the unique properties of coherence,
collimation and monochromaticity. Typical lasers use electricity
to create coherent light. Laser light can be different colors of
the visible light spectrum, or can be invisible when the light is
ultraviolet or infrared.

From laser surgery to CD players and grocery-store checkout
scanners, our daily lives are enhanced by a basic discovery
that was originally thought by some to have no practical uses
whatsoever. Lasers are used in almost all important sectors of
industry, such as automotive industry, electrical industry,
metal-working industries and others. In USA, the automotive
industry and the metal-working industries are the biggest
customers for lasers. In Asia, the electrical and semicondustor
industry is the laser supplier's most important customer. In
Europe, the metal-working industry and automotive industry
are the biggest customers for lasers. Typical areas for
applications of lasers are: printing technology, soldering,

marking, drilling, cutting non-metals, cutting metals, sintering,
heat condition welding, polymer welding, welding metals, hard
soldering, hardening, heating, brazing, clading. Some of these
applications can be performed by lasers alone, but for many
the justification is purely economic. For many applications,
laser processing is the most precise, economical method
available. For some, laser processing is the only method.
Given the speed, flexibility and precision of laser processing,
the cost savings are dramatic and the payback rapid.

In Germany, in 1989. year, it is investigated in laser
equipment 804.5 milion EUR. From this in laser equipment for:
material processing 222.5 milion EUR, research and
development 143 milion EUR, information technique 141.5
milion EUR, communication 135 milion EUR, medecine 118
milion EUR, measure technique 34.5 milion EUR and printer
technique 10 milion EUR. Figure 1 shows the percentages of
invetigation in laser equipment.

O Material processing 27.7%
15% 4% 1% 7% I Research and development 17.7%
[ information technique 17.7%
O Communication 16.8%
17% Il Medecine 14.6%
18% . 5
18% O Measure technique 4.3%

M Printer technique 1.2%

Figure 1. Percentages of invetigation in laser equipment

Many types of lasers have been developed, but very few may
be employed in a practical sense by industry. In laser
equipment it is instaled: semicondustor lasers 30%, CO,-lasers
22%, solid-state lasers 17%, ion lasers 13%, He-Ne lasers 7%,
excimer lasers 4%, dye lasers 3% and other lasers 4%. Figure
2 show the percentages of instaled lasers.

[ Semiconductor laser 30%
W CO2-aser 22%

[ Solid-state laser 17%

O lon laser 13%

M He-Ne laser 7%

[ Excimer laser 4%

I Dye laser 3%

O Other lasers 4%

4% 3% 4%

7%

Figure 2. Percentages of instaled lasers
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The two most commonly used lasers are the CO, lasers and
the Nd:YAG lasers. It is probably fair to say that of these two,
the CO, laser is the most versatile. Today, there is no doubt
that the CO, laser is the most useful on for metalworking.

LASER ASSOCIATIONS AND ORGANIZATINS

In many countries they are formed laser associations or
organizations. They assist the manufacturing industries by
providing technical, product and service information. All of

Table 1. Laser associations and organizations

Table 2. Laser institute

Table 3. Laser centres

these associations and organizations promote lasers and laser
applications. Web-sites of laser associations and organizations
contain: news, promote of lasers, industrial product catalogs
and links, laser applications and safety, a list of events and a
directory of services. Many of these associations and
organizations support research in laser technology on a non-
profit basis. In table 1 is shown some of these associations and
organizations and their web-sites. In table 2 are shown laser
institutes, in table 3 are shown laser centres, and in table 4 are
shown laser laboratories.
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Table 4. Laser laboratories

LASER MANUFACTURERS

There are several manufacturers of lasers, and many
manufacturers of laser machines. In table 5 are shown
manufacturers of lasers. Industry leaders of laser
manufacturers are: Coherent Laser Group, Ferranti Photonics,
Rofin-Sinar, Spectra-Physics and Trumpf. Laser machines are
product of high technology. They present complexe hardware
and software equipment. Manufacturers of machines

Table 5. Laser manufacturers

incorporate laser, optical system for laser beam transmission,
and processing head in mechanical machines with CNC unit
and build laser machines. In table 6 are shown the most known
manufacturers of laser machines and their web-sites. Industry
leaders of laser manufacturers are: Amada, Bystronic,
Cincinnati, ESAB, Hahn%Kolb, Lumonics, Mazak, Messer.
Prima Industrie, Rofin, Salvagnini and Trumpf.
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Table 6. Laser maschine manufacturers
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CONCLUSION

Today, industrial lasers are now classed as "conventional"
technology in many sectros of industry. There are several
manufacturers of lasers, and many manufacturers of laser
machines. Industry leaders of laser manufacturers are:
Coherent Laser Group, Ferranti Photonics, Rofin-Sinar,
Spectra-Physics and Trumpf. Industry leaders of laser
manufacturers are: Amada, Bystronic, Cincinnati, ESAB, Hahn
%Kolb, Lumonics, Mazak, Messer. Prima Industrie, Rofin,
Salvagnini and Trumpf. Laser associations and organizations
assist the manufacturing industries by providing technical,
product and service information. All of these associations and
organizations promote lasers and laser applications.
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