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Laser technologies application for manufacture and repair of parts and
assemblies of gas turbine engines

Author/s
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Consulting LTD (st.Milchakov 11, office 2, Perm, Russia 614094)

Contact: mubarakshin_rm@uralinco-centr.ru; Phone + 7(342)2244329,
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Abstract

This work examines the application of three-dimensional laser cutting, laser welding and laser metal deposition
(LMD) in the manufactureof various aircraft enginecomponents and in the repair of critical parts of the high-
pressure compressorand the combustion chamber made of heat-resistantnickel and titanium alloys, as well as
provides the benefits that contribute to implementation of laser processing technologies into the production.
The high level of flexibility and the wide range of technological possibilitiesof laser processing methods are
particularly relevantwhen it comes to producing prototypes of the newly developed parts. Example: the
production ofengine parts and assemblies. Among the most important technological tasks in the manufacture of
an engine prototype, for the solution of which theapplication of laser technologies is reasonable, are:

1. 3D-cutting of inner and outer contours in the thin-walled housings including the holes with a diameter of
0,5-1,0 mm;

2. 3D-welding of parts and assembly units;

3. The restoration of surfaceson the parts by laser cladding;

4. The heat treatment for hardening of the surfaces.

In line with the tasks mentioned above, the modular laser system — the precision multifunctional center for a
three-dimensional laser processingequipped with the 2 kW solid-state disc laserwas used in this work.

The work showsthe effectiveness of the laser technologies application in the manufacture of aircraft engine
parts and assemblies. The laser cutting, laser welding and laser deposition of heat-resistant nickel and titanium
alloysallow to optimizethe production process and to reduce labor input needed for manufacture and repairof
aircraft engine parts and assembly units.

The results of the application of the adaptive laser metal deposition technology(LMD) for the repair of
compressorBLISKs blades and turbine blades are given.

The application of laser hole cutting ensures:

- the minimal heat affected areaand the high process productivity;

- the process automationduring the machining of complex volume workpieceswithout using the special
expensive equipment;

- thepossibility of making holeswitha minimum diameter of 0,5 mm through the perforation.

The application of the laser welding increases five times the performance of welding of nozzlesin comparison
with electron-beam welding, reduces labor input and ensures the necessary quality of welding. Less equipment
is required.
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