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Alloy Design of Ultrahigh Strength Co-Based
Bulk Metallic Glasses
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Abstract: Bulk metallic glasses (BMGs) are a kind of disorder metal materials with high strength, high hardness and
large elastic limit. The development of these materials is one of the most attractive topics for advanced metal materials.
How to improve the strength of materials is an eternal topic for material scientists. In this paper, we summarized alloy
compositions, thermal stability and mechanical properties of typical Co-based BMGs as the best candidates to design ultra-
high strength BMGs due to their excellent mechanical properties. Possible relationships between the mechanical properties
and other physical parameters, like elastic moduli, hardness and characteristic temperature in various kinds of BMG sys-
tems are investigated. The Young’s modulus, the Vickers hardness or the glass transition temperature shows a linear de-
pendence on the fracture strength. According to the above results, the design method of element constitution for the ultra-
strong Co-based BMGs was presented. The metalloid element(s) with the characteristics of strong covalent bond and the
transition metal element(s) with high elastic moduli and high melting temperature should be adopted to be great beneficial
for the development of ultrahigh strength Co-based BMGs.

Key words: Co-based bulk metallic glasses; mechanical properties; Young’ s modulus; Vickers hardness; glass transi-
tion temperature
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Table 1 Maximum diameter, thermal stability and mechanical
properties of typical Co-based bulk metallic glasses

Alloying constitution dec/mm T,/K Hy/GPa E/GPa o;/MPa Ref.
CoyyFey, Nbg Zr, By, 1.0 903 _ _ _ [9]
Cogz sFeyTas sB3; s 2.0 910 14.3 268 5185 [11]

(Coy, 535 Feq, 1 Tag, gss
Bo.31) s Mo,

1.5 915 16.6 282 5545 [16]

CosoCrisMo;,C1yBs 2.0 819 - - - [17]
CoggCr;sMo,,CpyBgEr, 10 848 - - - [17]
CoueFeyBySigNbg 4.0 866 - - 4080 [14]
CogFexBy sSis sNby 4.5 872 - - 4400 [14]
CogFeyB,;SisNby 4.5 872 - - 4300 [14]
CoysFeyBy; 5Siy sNbg 4.0 873 - - 3340 [14]
CoFeyBySiyNby 3.5 868 - - 3230 [14]
CogyTas Bys 1.0 930 15.0 - 5630 [4]

Cosy TagBas 1.5 934 15.2 - 5720 [4]

Coss Ta, By 2.0 945 154 241 5800 [4]

Cos; Tag By 2.0 951 155 240 5875 [4]

Cosg Tag Bas 2.0 961 159 247 5970 [4]
CossTayoBss 1.0 975 16.1 - 6020 [4]
C°43é liSBir];iVIOM 5 844 - 217 5200 [15]
Cogs Nbg Bog 1.5 885 - - 4700 [18]

Cogs Nby By 2.0 888 - - 5010 [18]

Cog, Nby B, 2.0 895 - 5230 [18]

Cog; Nby By, L5 913 - - 5290 [18]

Cogy Nbg B3, 1.5 923 - - 5340 [18]
Coy7Tryg Tag Bss 5.0 929 - - 5875 [19]
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