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Abstract: To study the possibility of metallic glass as a material in the aerospace field. Damage induced by highly charged ion
irradiation in metallic glass was studied and compared with that in tungsten. Bulk metallic glass Cog; 2B, »Si; gTa, g was
irradiated with 3 MeV Ar'*" at different fluences. SRIM results show that the ion range of Cog; 5B, ,Si7 g Ta, g and tungsten are
1.19 pm and 0.77 pm, respectively. The displacements per atom (DPA) peaks of Cog; ,B56,S175Ta, g and tungsten are located
close to the ion ranges. The metallic glass maintained amorphous at different fluences without obvious irradiation damage on
the surface. The root-mean-square roughness of the surface in metallic glass increases with the increase of fluences. The
reflectivity of metallic glass decreases by 28% at the fluence of 1x10'® ions/cm?; While the reflectivity of tungsten decreases by
30% at the fluence of 1x10" ions/cm?. As the fluence increased to 1x10'® ions/cm?, some holes are found on the surface of
tungsten.
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Table 1 SRIM2013 simulation of ion range, electronic (Se) and nuclear (Sn) stoping powers, density and sputtering yield for Ar'** ions

irradiated in metallic glass and tungsten

. Electronic stopping power /  Nuclear stopping power / Density / Sputtering yield /
Material Range / pm (10%V-A™) (ev-A™ (10”atoms-cm™) (atoms-ion™")
C06]_2B26_28i7_8Ta4_8 1.19 2.960 16.37 8.5177 0.337
w 0.77 3.635 27.73 6.3381 0.424
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Fig.1 Depth profiles of DPA and Ar'** concentration for metallic

glass by Ar'*" ion irradiation
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Fig.2 Depth profiles of DPA and Ar'** concentration for tungsten

by Ar'** ion irradiation
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Fig.3 XRD patterns of metallic glass Cog; ,B6,Si;5Ta, ¢ before

and after Ar'* ion irradiation
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Fig.4 SEM images of metallic glass Cog; ,B,4,S173Ta, g before and after Ar
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Fig.5 AFM images of metallic glass Cog; 1B, ,Si7 sTa, g before and after Ar'** ion irradiation
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Fig.7 XRD patterns of tungsten before and after Ar'* ion irradiation
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Fig.9 Reflectivity of tungsten before and after Ar'*" ion irradiation
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