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Abstract Amorphous alloy materials have been paid much attention to the scientific and
technological community because of their unique and excellent properties. With the
development of high-end equipment manufacturing and the increasing demand for key devices,
the application of laser manufacturing technology to the forming of bulk amorphous alloy
components, the strengthening of the amorphous material surface, and the micro-machining have
attracted much attention. In this paper, the research status in the field of amorphous alloy laser
fabrication technology is summarized comprehensively by combining the domestic and abroad
literature. The laser additive manufacturing of amorphous alloys, laser welding of amorphous
alloys, laser amorphization of surface, laser cladding of amorphous coating, and laser ablation
processing of amorphous alloys and other manufacturing methods and technology are introduced
respectively. The related technical principle, research status, application field, and development
trend are described, and then the fabrication technology of amorphous alloy laser is summarized
and prospected.
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Fig. 1 Centimeter-sized bulk amorphous alloy ingots of different systems.
(@) Pd-Cu-Ni-P; (b) Zr-Al-Ni-Cu; (c) Cu-Zr-Al-Ag; (d) Ni-Pd-P-B [
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Fig.2 Amorphous alloy components fabricated by SLM process and the characterization of amorphous

structure. (a) Amorphous alloy components fabricated by SLM process;
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(b)XRD patterns of as-spun ribbon, powders, and SLMed components
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Fig.3 The comparison of wear behavior and biocompatibility between Ti6Al4V alloy and 3D printed Zr-based

bulk amorphous alloy. (a)The friction coefficient; (b) The wear rate; (c) Potentiodynamic polarization curves; (d)
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Fig. 4 The macroscopic planar views and structural characteristics of the welded Zr-based amorphous alloy at



different scanning speeds. (a, b) 2 m min%; (c) 4 m min?; (d) 8 m min; (e) is the XRD patterns of the

corresponding region of (a-d)™”
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Fig.6 Theoretical temperature evolution in a Zr-based bulk amorphous alloys at

different pulse durations with corresponding SEM images ™"
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(a) unprocessed; (b) 28.5A; (c) 29A; (d) 30A™
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