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Nimonic 263 alloy is used for the parts of machines which operate at elevated temperature and pressure due
its ordinary mechanical properties, oxidation and corrosion resistance. However, drilling holes in the Ni-
monic 263 sheet leads to the material weakening. In this experiment, the area around the hole and inner
area of the hole are exposed to laser beam action, which strengthens these areas.

Keywords: laser, superalloy, scanning electron microscope (SEM), energy dispersive spectrometry (EDS),
optical microscope.

Lasers are used for precision machining of materials due to the specific nature of laser light, high
intensity and the ability to control surface modifications. The technology of reinforcement of new materials
by laser treatment was experimentally performed on nickel alloy Nimonic 263.

The experimental setup is presented in Fig. 1, and the chemical composition of Nimonic 263 is listed
in the Table. Dimensions of Nimonic 263 sheets are 2x10x120 mm, and a radius of the hole drilled in the
middle of the sheet is 4 mm. The area around the hole presents the weakest place on the sheet. These areas
around the holes are laser machined to strengthen the material around the drilled holes, in terms of
reinforcing the location where the stress concentration is expected.

In this experiment, nanosecond Nd:YAG laser Thunder Art manufactured by Quanta System is used,
and laser parameters are: wavelength — 1064 nm, pulse duration — 8 ns, frequency — 20 Hz, laser
energy — 0.9 J, and time of exposition — S5s.

Observed areas are investigated by optical microscope, scanning electron microscope,
spectrophotometry and energy dispersive spectrometry.
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Chemical composition of Nimonic 263 alloy in wt%

Elemnt| C Si {[Mn| Al |[Co|Cr|Cu| Fe [Mo| Ti | Ni
SPECIMEN % 0.06{03[05]|05|120(20]0.110.5]|5.92.2ball
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Fig. 1. Experimental setup

Fig. 2 presents an image of the area around the hole before and after laser treatment, while Fig. 3
shows the inner side of the holes before and after laser treatment. All images are taken by optical
microscope.

Fig. 4 presents the surface of the Nimonic 263 sheet before and after the laser irradiation taken by
scanning electron microscope. It can be noticed that the surface is cleaner, without the cracks after the laser
beam action.
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Fig. 2. Image of a Nimonic 263 sheet with a drilled hole before (a) and after ()
laser treatment taken by optical microscope

Fig. 3. Image of the inner side of the drilled hole in the Nimonic 263 sheet before (a) and after (b)
laser treatment taken by optical microscope

Fig. 4. Image of the Nimonic 263 sheet with a drilled hole before (a) and after (b)
laser treatment taken by scanning electron microscope
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3MmilHeHHsI 00/1aCTi HABKOJIO OTBOPiB, NMPOCBepMJIeHHX B JucTax Nimonic 263 3 BUKOPHCTAHHSIM J1a3epHOI0
NPOMEHs

Cnaas Nimonic 263 suxopucmogyemucst 0isk Oemaneti MAuiuH, sKi npayioroms 3a NiOSUWEHOT meMnepamypu ma mucKy
3a80AKU CE0IM CMAHOAPHUM MEXAHIUHUM GIACMUBOCHAM, CIIUKOCMI 00 OKUCIeHHA ma Koposii. OOHaK ceepOoniHHs
omeopig 6 aucmi Nimonic 263 npuzeooums 0o ocrabnennss mamepiany. B yiii pobomi obracme naskonro omeopy i
BHYMPIWHS 001ACMb OMBOPIE NIOOAIOMbCS GNIUBY TA3EPHOLO NPOMEHS, | MAKUM YUHOM Yi 00IACMI 3MIYHIOIOMbCSL.

Kmiouosi cnosa: nazep, cynepcnnas, ckamyiouutl enekmponnuti mixpockon (CEM), enepeemuuno-oucnepciiina
cnexkmpomempis (ELI1), onmuunuti Mikpockon.
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