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Introduction, Aim and Methods

Amorphous metallic alloys (AMA) are interesting for research and manufacturing due to unique properties caused by their disordered metastable structure, such as
high strength and elasticity, good corrosion resistance, excellent soft magnetic properties. Using laser irradiation it is possible to controllably change the structure and
hence the properties of the alloy [1, 2]. A femtosecond pulsed laser allows forming the laser-induced periodic surface structure (LIPSS) on the material surface that can
significantly change the properties of the material, such as optical, tribological, wettability [3, 4]. Therefore, the LIPSS formation on AMA is of great interest.
Combining properties caused by amorphous structure and properties caused by LIPSS seems to be very perspective for practical usage.

Amorphous metal alloys with chemical compositions Fe73.5Nb3CulSil5.5B7 (Fe-based) and Co73FelMn3Mo1Si13B9 (Co-based) were manufactured in the form of
the ribbon by rapid cooling from the melt using the melt-spinning technique. The femtosecond pulse laser (wavelength - 1030 nm) was used for AMA surface
irradiation. The alloy surface changes were studied using the SEM method, and the alloy structure was investigated by back-scattered X-Ray diffraction (Cu-Ka
irradiation).

Results

1000
20 —0—Fe-based
960 o —m— Co-based
= 940 -
3 920 X
E 900 EAE\
3 880
: % 860 \;
B 840
Light dispersion on LIPSS || ]
formed on Co-based AMA T T b %
(5x5 mm square areas of LIPSS) Qrerep -
LIPSS period dependence
on overlap
. . H /7 verla /
LIPSS structure obtained on Fe,; sNb;Cu,;Si;5 B, Bl f'\-.‘ o R ovetap
. : : - ncadd /\\\\_\w 0| |35 [ / W,
at perpendicular (top) and parallel (bottom) RN \\ A F . "
orientation of scanning vector to the laser polarization w/ ittt SUURRCY I . i “W"\MWM\M
A r i KM‘*W d 10
T h
il B 7 A B e B 2
20, degree

| X-Ray diffraction patterns of irradiated ribbons |

_o. A*m’/kg
G:
S —

okV x4@.8K 75@nm

H, kATm’

0 40 60 80 200300

o, Atm/ kg

LIPSS structure obtained on Co,;Fe;Mn;Mo,Si;;B,
at parallel orientation of scanning vector to the laser polarization 4

—o— Co-based AMA

%0 —+— Co-based AMA LIPSS 104 —oCobasedAMA
— 2~ Co-based AMA LIPSS

A0 2 100 200 300
[ Fido]

IHysteresis and thermo-magnetic curves for Co-based alloy

0

Conclusion

The highly regular LIPSS was obtained on the amorphous Fe,, ;Nb,Cu, Si, ;B, and Co,,Fe,Mn,;Mo, Si B, ribbons using femtosecond pulse laser
irradiation with wavelength 1030 nm. The period of LIPSS was observed to be 850 - 950 nm for Fe-based and 870 — 940 nm for Co-based AMA
depending on overlap. The formation of LIPSS did not cause the devitrification of the amorphous structure of the ribbon. This allows the
opportunity to structure the ribbon surface without changing its inner structure using femtosecond pulse laser irradiation.
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