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Laser drilling

= In the aero engine industry, laser drilling is a long- established
and the most widely used among laser-based manufacturing /'/-
processes. The high processing speed of laser drilling has P
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Laser drilling
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+ 0.65mm thick coating); 3.2mm thick Hastelloy X; 20 yncoated 2.2mm thick 10mm thick Waspaloy; Fan shaped hole; Inconel 718
0.7mm diameter hole:  9€Srees to surface; 0.2mm dia.; pHastelloy-X; 30 degree ~ 0.6mm dia.; 30 degrees from  (TBC). Film cooling holes
average recast layer 2 9’IJ - actual hole depth 9.42mm; from surface; hole dia. the surface actual hole increase efficiency of cooling air
aspect ratio 47:1 0.50-0.75mm depth 20mm; oxygen assist, by 30%, reducing the amount of

air required for cooling.
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Laser welding

The requirements for welded aircraft parts have
become increasingly severe, especially in terms
of the reproducibility of the geometry and
metallurgical properties of the weld bead. The
main requirements are:

* No/ minimum porosity

* No cracking

* No top and under bead undercut

* Top bead seam width of certain size

* Waist (center of the weld) of certain size for butt
joint

* Interface width (> thinnest sheet) for overlap
joint

* Bottom bead seam of certain size

* Oxidized free top and bottom bead
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Laser welding

Autogenous welds
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3.2mm thick Inconel 625 ; butt joint; 4mm thick 6065 aluminium alloy (Al-Mg-Si-Cu); 1mm thick Inconel 718 ; butt joint;
welded with 1.2mm diameter 625 wire; double pass Tee joint welded with 0.8mm welded with 1.2mm diameter
N, shield. diameter 6065 wire; N, shield Inconel 625 wire; N, shield
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Laser cutting

= The laser cutting of 2D and 3D sheet metal is state-of-the-art and is extensively
used in aerospace industry.
= Nickel based super alloys are normally cut with nitrogen assist gas to produce

oxide free clean edge. Titanium based alloys are cut with argon assist gas.
* No dross and minimum recast layer
* Parallel cut edges
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Laser processing of composite materials
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2mm thick Al-Li alloy reinforced with 20% (wt.)
SiC particulate; QCW laser; N, assist gas

Drilling of MMC; hole depth 34.95mm (1.38 inch)
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Outlook

= New laser processes in in aerospace & space engineering

* Aerospace engineering
o Optimized turbines will need even better processes
o Dissimilar material welding, new alloys, for ultra high reliability electrical systems
o Higher levels of process interrogation and knowledge.

* Space engineering, future small spacecraft with requirements for higher
performance and lighter weight will necessarily use the advanced materials
1.e.

Aluminum-Lithium Alloys (welding)

Polymer-Matrix Composites (cutting)

Carbon-Carbon Composites (cutting, drilling)

Metal-Matrix Composites (alloys reinforced with silicon carbide, alumina, or boron
particulates or fibers; cutting)
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+1 763-433-3700
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