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ABSTRACT: Considering that the positive effect of laser surface treatment (LSM) on the plasticity of bulk metallic glasses
(BMGs) and the economy of selection on aeronautical materials, the work aims to study the effect of LSMs on the bending de-
formation and toughness of industrial-grade Zry 7 Ti,Cus73Al;oErgs BMGs. Industrial-grade Zryo ;Ti,Cu373Al oErgs BMGs were
obtained through low purity raw materials and low vacuum preparation conditions. Considering that the specimens were sub-
jected to both tensile and compressive normal stress states under the bending condition, the effects of different treatment proc-
esses and different laser treated surfaces on the bending deformation and toughness of the specimens were studied. When the la-
ser-treated surfaces were located on the two lateral surfaces of the bending specimen, it had no significant effect on the plastic
deformation and fracture strength of the specimen, but it significantly reduced the notch toughness of the specimen from
(56.4+3.4) MPa-m'? to (26.2+4.8) MPa-m"?. When the laser-treated surface was located on the tensile side of the bending
specimen, the bending fracture strength of the specimen decreased from 2 150 MPa to 1 800 MPa. When the laser-treated sur-
face was located on the compressive side of the bending specimen, the bending fracture strength of the specimen increased from
2 150 MPa to 2 550 MPa, but there was no significant effect on its notch toughness. The effects of the compositional changes
and residual stress induced by LSM for the industrial-grade Zr4o ;Ti,Cus7 Al oErgs BMGs on the bending mechanical behavior
and notch toughness are closely related to the stress state. The positive coupling of the residual stress and the external loading
stress can amplify the effect of external loading stresses. Meanwhile, the compositional differences between the surface and the
central part may appear as stress concentration points, thus leading to the formation of crack sources and reducing the fracture
strength of the specimen.

KEY WORDS: industrial-grade bulk metallic glass; laser surface treatment; bending deformation; fracture strength; notch

toughness; high-strength lightweight materials
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Fig.2 Effect of laser surface treatment strategy on bending mechanical properties of industrial-grade Zr,9 7 Ti,Cus; gAljoErg 5
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Fig.3 SEM images of tensile surfaces of fractured as-cast specimen of industrial-grade Zryy ;Ti;Cuj;7 Al oErg s BMGs

under class A (a) and class B (b) loading conditions (white arrow refers to shear zone)
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Fig.4 Residual stress field distribution in metallic glass after the single laser irradiation
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(the dashed box represents the initiation site of the crack)
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Tab.1 Effect of LSM on notch toughness of industrial-grade
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Fig.7 Finite element modeling of normal stress distribution around the notch of as-cast specimen and LSM treated specimen of
industrial-grade Zry 7Ti,Cus73AloErg s BMGs: a) as-cast specimen; b) LSM treated specimen
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