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in different amorphous alloys and polymers!
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Fig.3 SEM image of CegsAl10Cu20Cos bulk amorphous alloy surface treated with HCI (a); contact angle images of original smooth surface (b)

and HCl-treated substrates after FAS modification (c)l®
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Fig.4 Typical load-depth curves for CezAl1oCuz bulk amorphous
alloy during nanoindentation at various loading rates (a) and

morphology of deformation region after indentation (b)™”
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Fig.5 Fracture surface of CegoAlzoCusoNie bulk amorphous alloy™!
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Fig.6 Compressive true stress-true strain curves of 2 mm diameter CezoAl10Cuzo bulk amorphous alloy rod tested at RT and 90 “C and the inset

shows the starting sample and the sample compressed at 90 “C (a); amorphous alloy rod bent by tweezers in near-boiling water (b);

impression of a United Kingdom five-pence coin made on the surface of the amorphous alloy sheet held in near-boiling water (c)!
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Fig.7 XRD patterns of various Cez.«Al1oCuxCox alloys (a); pictures of CezAliCuy; bulk amorphous alloy bar (d=2 mm) (A),

Cego sAl10CUC0p 2 bulk amorphous alloy rod (d=8 mm) in as-cast state (B), hand-shaped form in near-boiling water (C) (b)!**!
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Fig.9 Dynamic compressive true stress-true strain curves of Ce-based
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Research Progress of Ce-Based Bulk Amorphous Alloys

Jin Chenri', Yang Suyuan™?
(1. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)
(2. National Key Laboratory of Science and Technology on Materials Under Shock and Impact, Beijing 100081, China)

Abstract: Ce-based bulk amorphous alloys have the characteristics of low elastic modulus, low glass transition temperature, and good glass
formation ability, etc. Compared with the traditional Zr-, Ti-, Fe-, Pd-based and other bulk amorphous alloys, Ce-based bulk amorphous alloys
require lower temperature conditions for uniform plastic deformation in the supercooled liquid region. Due to low-temperature thermoplastic
behavior characteristics similar to plastics, Ce-based bulk amorphous alloys are also called metallic plastics. In this paper, we mainly introduced
Ce-Al-M, Ce-Al-Cu-X, Ce-La series and Ce-Ga series bulk amorphous alloys. Different from the traditional amorphous alloys, these Ce-based
bulk amorphous alloys exhibit unique microstructure features and performance advantages. Their application prospects in the micro-device
manufacturing, data storage and other fields were discussed. The existing problems in the present research of Ce-based bulk amorphous alloys and
their development directions in the future were analyzed as well.

Key words: Ce-based bulk amorphous alloys; metallic plastics; glass transition temperature; supercooled liquid region; thermoplastic deformation
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