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Cladding protection with total 
reflection at the prismatic ele-

ment 

Dynamic strain relief through 
curved plug construction in the 
event of temperature changes 

Air-assisted cooling with self-
cleaning effect 
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Plug with socket  
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Advantages: 
 

 

Now available: An almost indestructible fiber (200 µm,  
400 µm, 600 µm) with following advantages: 

1. Withstands extremely high pulse peaks. 
2. The power remains in the core; defects due to energy ab-

sorption in the cladding are thus prevented. 
3. Constant homogenous irradiation behavior irrespective of 

motions of the end plug piece, ensuring best and reproduc-
ible welding results. 

4. Long service life through active air cleaning and cooling of 
the optical elements at the beam input and output. 

5. Unproblematic during welding under heavy reflections com-
ing from the work piece (perpendicular welding, welding of 
copper or magnesium). 

6. Optimization of the coupling-in procedure can be done 
without difficulty at full power. 

7. Minimum beam quality loss. 
8. Welding of lithium und magnesium advantageous in terms 

of industrial safety due to using air for cooling instead of 
water. 

9. Flushing with cooled-down air (or gas) is an option for ex-
tremely demanding applications. 
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Properties of the LOF fiber:  
1. Cladding protection through orifice effect of the prismatic element, resulting in a long service life even with laser variations 

(mode, power output, beam quality, thermal lens), excess core radiation input and heavy reflections on the work piece. This 
forms the basis for exactly holding the fiber input and output positions in directions x, y, z (plug & play). 

2. Coupling-in of the laser radiation can be done at process power level, thus optimization and shortening of the coupling-in opera-
tion. 

3. Dynamic length compensation between plastic materials and quartz glass in the presence of temperature changes. No micro-
bending, operational as well as external temperature stresses have no negative influence. Minimized stresses in the region of 
the bared fiber and the prismatic element. An alteration of the homogenous irradiation characteristics due to any movements of 
the cable in the exit area is absolutely impossible. 

4. The air-assisted cooling supports the optimum function of the prismatic element. Cooling and self-cleaning effects at the fiber in-
put and output zones as well as at the inner face of the protective glass. All optical elements in the beam input and output zones 
are actively cooled. Owing to the air-assisted cooling, a significantly extended temperature range of the optical elements (for in-
stance -20°C to +300°C) can be opened up. No stress  cracking owing to the use of air as cooling medium. Evacuation of any 
ions or released particles through constant air regeneration. 
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Specifications of the LOF fiber - test laser - pulse mode 500W; 1064nm and using 
a 400 µm fiber: 
 

 

Output radiation angle: 
Using a HeNe Laser with 1 degree total angle (coupling-in) and a 
quartz/quartz fiber (Na = 0.22) results in a beam output angle of approx. 
9 degree (total angle). 
 
Pulse peak performance: At least 18 kW input power at a 10ms period; 
5Hz, equals to 180 Joule per pulse. 
 
Long-term test on a pulsed 500 laser, fiber testing time four hours. 
Laser radiation directly hits aluminum plate at right angles at a distance 
of 15 cm from the fiber. 
At the beginning of the test: Air input temperature at the LWL input area 
22 °C, temperature of the air leaving the plug piec e: 25 °C. 
520 W at the LWL input region, 455 W at the LWL output region, pulse 
rate 20Hz and pulse duration 4.2ms. 
 
End temperature after four hours: 
Air exit temperature approx. 38.2° C at the LWL inp ut area;  
Air exit temperature approx. 29.6° C at the LWL out put area. 
 
Consumption of pressurized air continuously variable according to 
laser power. 
 
Constantly homogenous irradiation behavior through mode mixing 
at the ends of the fiber. 
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Installation dimensions: 
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light conducting cable (LLK) for highest quality 
demands: 
 
This ultimate plug version LLK – B comprises an active air cooling system for all optical surfaces 
and a passive heat dissipation provided by a water cooling system. 
Test results:  
A beam with 4500 W (cw) of a diode-pumped rod laser was irradiated at the welding head and set 
slightly out of focus (with small plasma formation) perpendicularly to copper and aluminum plates 
and reflected back into the fiber (diameter 600 µm, Na = 0.22) and the welding head. The tem-
perature of the cooling air at the beam exit increased by 3° C.  
Duration of the test: 18 x approx. 2 min. 
The fiber showed absolutely no damage. 

       
 

Uniform flat-top radiation behavior  
at the beam exit. 
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Filter system: 
 
 
The durable and low-maintenance filter system provides for highly purified compressed air be-
tween the filter and the fiber cable optics. The filter system is adapted according to customer 
requirement.  
The compressed air ejected downstream of the optics is used in most cases for generating a 
slight overpressure in the laser optics area to keep away the harsh ambient workshop air from the 
laser interior space.  
Shielding gases necessary for the operation can be transported in this way to the focal point 
through the fiber cable optics.   
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