


ADVANCES IN LASER TECHNOLOGY

Achicvements in fundamental physics more than once sercved as the basis for construction of nea heat
sources for welding and related processes. During the last 20=30 years another new scientific and

techniical area has been formed in the field of the welding technology. This area is associated with
lasers and clharacterized by extremely high rates of decelopment.

Noalasers have transformed from an object of physical research into a powerful tool [for welding,
cutting and surfacing. A uew brancle of machine building has emerged. wlicl manufactures indistrial
equipment for the respective teclnological processes and, in the [irst turn, techuological lasers, The
latrier hace a number of peculiarities, primarily a ligh powoer, which distinguishes then to aldeantage
[ronc many other types of lasers used for communication, medicine, information [acilitios and many
ather purposes.

Technological lasers are classified mostly by three indicarors: opcration niode {continies or pulsed
radiation), type of an actice wmaterial (solid state activated glass or ion crystal lasers, gas lasers,
semiconductor or diode lasers ) and excitation method Coptically pimped lasers, gus discharge lasers
anel lasers with electron pumping ).

Technological lasers generate vadiation ahicl theoretically (s superior io thar generaied by all otler
licat sources, including electron beam, in power per unii surface. Laser radiation can be used for
wocldbig and curring of materials with a cery wide range of plysical properiies, from the suiallest
thickuess and to a thickness of scceral centimeters. [n welding withour decp penctration the rracel
specd canamonnt (o ten neters per second! L this respect. laser woelding have cortain adecantrages
acer electron beam one,

Tl wmany year competition between laser and electron bean iear sonrees for welding applications
rurned ont to be very exciting and [fruitful.

Diespite the fact thal the efficiency of vacuwn used as a shiclding eneironment in welding was
demonstrared wany times. the nced for substantial capital ingcesrments to huild coacnation sysrens
and the cacunn clicmber proper is a serious [factor in favour of clhoice of laser radiation, instead of
clecrion beam. This s especially pronouiiced 1 laser woclding of extended ship and aiveraft nodri

Junctional monolitliic 3-dimensional structuves, bascd on the so called strivger panels, wade from steel
and alwmintwne alloys. Laser turned ot 1o be beyond compare in mannjacture of tailored blanks for
car-bodies and many other pieces.

Laser has introduced radical changes tnro cutting of sheet materials, cspecially precision cuiting. I
opens wp large prospects in the ficld of deposition of thin wear resistance codrings.

Theofficient applicarions of combined «elding processes: are + laser beancand ligle [requency current +
laser beam, lave been recently reporced. Qur Tustitute Is successfully deceloping a welding method
aocl combines plasma and laser beam. A conbined effect of these ieco hieat sources has a particulartly
Liale manifestation in this case. There is no doubt that the hybrid processes using lasers @il pind
wide application in welding industry.

Visirors of the last welding fair in Esscn (September 2000 ) woerve lighly impressed by demonstration
of laser welding cquipment and applications. Exhibits covered the cutire range of potential applications
of dascer welding: from fully automated with computer control to the so called mobile Ciechanized)
weldiog. and from precision welding requiring bivocular microscopy for tracking the process to
ligh speed tandem laser are welding of lieat exchanging alundniunm panels 10 pne thick.

The main factor that vestrices application of laser welding is cerrainly a ligh cost of equipnient.
Hopelully. this situarion will change to the betier in the near future, in particular owing to construction
anid conmercial application of high power diode lasers, which ave wcli less vxpensice, small size and
cliaracterized Ly an incomparably higher efficiency.

Pl issuc of o Jowrnal, woliicl woe offer 1o your attceniion, is dedicated 1o description of acliiceements
i e laser reclimology and irs capabilities.

Prof. Boris E. PATON


















































































































































































