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Fig.3 Predicted temporal temperature variation of Vit 1 amorphous alloys at a fluence of 14 J/cm® for pulse durations of

25 ns,55 ns,85 ns and 140 ns®*), The text boxes in the bottom corner of the SEM micrographs give the peak power

for each pulse duration. The horizontal line shows the melt temperature. Scale bars:20 pm
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Fig.4 The irradiated morphology of the Vit 1 amorphous alloys by a nanosecond pulse laser with single shot!**
(Laser intensity is about 2. 5X10% W/m?)
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Fig. 7 The surface morphology of the Vit 1 amorphous alloys ablated by a nanosecond pulse laser with single
shot in a water environment'?®’, (a) The full view of ablated area consisting of a smooth region “ | ”
and a rough region “ [ ”. (b),(c) and (d) Close-up views of the area “B” marked in (a) at different

magnifications. (e) and (f) correspond to the area “E” in (a),showing Saffman-Taylor fingering
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Fig. 9 Sequence of images (frame rate:50000 fps size:15X8.5 mm*) showing the emission and cooling down of high-tem-

perature matter from the Vitreloy 1 amorphous alloys target by a nanosecond pulse laser with a single shot'?”
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Fig. 10 The irradiated morphology of the Vit 1 amorphous alloys target®?. (a), (b) : Honeycomb structure pat-
terns at different magnifications. (¢),(d) : AFM images showing the 2-and 3-D landscapes of the abla-
tion pattern, respectively. Lower portion of (¢) :the surface profile along the marked section in (¢)
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Fig. 12 Sequence of images (Size:15 mm X 8.5 mm; Exposure time:20 ps) of an evolving bubble after a

single-shot nanosecond pulsed laser ablation of the Vit 1 amorphous alloys target in water
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Advances on Nanosecond Pulse Laser Ablation of Amorphous Alloys

Xuan Song'*’ Xiangian Wu® Lanhong Dai'** Yanpeng Wei® Mingiang Jiang'**
(! State Key Laboratory of Nonlinear Mechanics , Institute of Mechanics ,Chinese Academy of Sciences,Beijing,100190)
(* School of Engineering Science ,University of Chinese Academy of Sciences,Beijing,100049)
(* Key Laboratory of Mechanics in Fluid Solid Coupling Systems , Institute o f Mechanics ,
Chinese Academy of Sciences ,Beijing,100190)

Abstract Amorphous alloys are a new class of structural materials with long range atomic disorder.
These alloys possess a series of superior mechanical and physical properties,and can be applied in fields of
defense,airspace and so on. However, in these applications, amorphous alloys are prone to fail when ex-
posed to high-energy laser or space plasma. Meanwhile, their structure response to high-energy laser irradi-
ation is also of scientific significance. Therefore, the laser ablation of amorphous alloys has attracted in-
creasing attention in recent years. This short review focuses on the nanosecond pulse laser ablation of amor-
phous alloys in atmosphere and water environments. We present relevant experimental and theoretical pro-
gresses about typical phenomena in ablation, such as melting, hydrodynamic instability, explosive boiling,
bubble dynamics and so on. The review ends with the key aspects that deserve further investigations.

Key words amorphous alloys,nanosecond pulse laser,ablation, melting,dynamics



