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Ablation of Metallic Glasses by Femtosecond Laser Pulses
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Abstract Femtosecond laser ablation of Zr-based metallic glasses in air, including micro-drilling, trenching and
cutting, has been investigated. The surface profile of the ablated glass and the associated effect in the ablation area
were examined by means of scanning electron microscope (SEM), energy dispersive X-ray (EDX) analysis,
transmission electron microscope (TEM) and electron diffraction. These studies indicate that slight oxidation occurs
at the machined region. Molten trace, spatter and crystallization are not found in the vicinity of machined area. The
result shows that femtosecond laser ablation with selected parameters is a promising method for micromachining
metal glasses without crystallization.
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Fig. 1 Schematic setup of femtosecond laser ablation
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Fig. 2 Squared diameters D* of ablated regions correlated

with the applied laser fluence

(a) single-pulse ablation; (b) multi-pulse ablation
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Fig.3 SEM images and EDX analysis of the ablation
region by femtosecond laser micro-drilling
(a) without ultrasonic cleaning; (b) with ultrasonic cleaning;

(¢) EDX analysis of the area signed with cross in (b)
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Fig. 4 SEM images and EDX analysis of the ablation
region by femtosecond laser micro-trenching
(a) morphology of the area trenched with low laser fluence and a
single path scanning, followed by ultrasonic cleaning; (b)
magnification of the area signed with cross in (a); (c¢) EDX

analysis of the area signed with cross in (b)
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Fig.5 SEM images and EDX analysis of the ablation

region by femtosecond laser micro-cutting
(a) morphology of micro-cutting region without ultrasonic
cleaning; (b) magnification of the area signed with cross in (a);

(c) EDX analysis of the area signed with cross in (b)
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Fig. 6 TEM images and electron diffraction diagrams

of femtosecond laser ablated metal glass

(a) non-ablated region; (b) region very close to drilled hole
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