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ABSTRACT: Objetive To improve the biocompatibility of Zr-based bulk metallic glass that can
be used as medical implants, master the surface characteristics after femtosecond laser processing.
Method The medical Zr-based bulk metallic glass linear structure was prepared by scanning the
surface using femtosecond laser. The surface morphological changes of the sample were observed
by scanning electron microscopy. The contact angles of the samples before and after fabrication and

placement for 3 months were measured using contact angle meter. Meanwhile, the surface chemical
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composition were analyzed by X-ray photoelectron spectroscopy. Using an electrochemical
workstation to compare the speed of corrosion before and after fabrication. Result The surface of
the Zr-based bulk metallic glass showed a certain degree of hydrophilicity. After microstructural
surface treatment using femtosecond laser, the hydrophilicity was obviously improved. While
putting in the air for a long time, the surface contact angle increased. The open-circuit voltage of
the samples before and after processing were -0.96V and -0.93V.Conclusion The surface structure
and chemical composition have been changed and the hydrophilicity improved obviously after a
certain parameter of femtosecond laser surface treatment. However, the hydrophilicity decreased
after being left in air for a long time. After the femtosecond processing, the Zr-based bulk metallic
glass has larger open circuit voltage and better corrosion resistance than raw samples. The
experimental results show that the bulk metallic glass treated by the femtosecond laser surface has
better hydrophilicity and corrosion resistance, enhances the applicability as a medical implant in the
human body.

Key words medical Zr-based bulk metallic glass; femtosecond laser processing; surface
morphology; chemical composition; hydrophilic; corrosion resistance
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BRI ARHE FH IR B SR A B (ZraTisCussAlie) A KT N MR REXT L e
1, HEGME R, Sy B Ry v g . w6 aridd 2k D)%) i 7 20 iR 5
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ACHEATIRETBE , SRJGHE A SeHL LI, e F R FRLEE 1 wm (K S NI A
JeH, BEFEMEEDCHE, - A FYL 50 AW ORE. ZAMAEBERE 15 2080, i
B T8 AL T IRBL T8 5 R A7 T2 4

TR BN L B R P E AR R AR TR S S R ORI L A,
BRSO Chameleon VISTON-S KFMEUEIRY w1 Legend Elite-1k-HE $kF A7 UK
RG5, Hh CREOEHK Y 800nm, ki E A 1KHz, B9 104fs, RENHEELLA
30 wmo HHRES B TN L & 5 B AT T IRRERTE, WokThA )y 50mW, FEHEEEN 2m/s,

FEEEE N 100 pm, JILH T 4mmX 4mm X35,
K 1 Zre1 TiaCuzsAli2 SEUE H FHE NI KM REXT LE

Tab.1 Performance comparison between Zrg; Ti;Cu,sAl;; and existing commonly used implant materials

Material Elastic strain Density Fracture Young’s Vickers Yielding
limit (%) (g/em?) toughness modilus hardness strength
(Mpa/m'?) (GPa) (GPa) (MPa)
Zr61 Ti2CuzsAliz 2 6.43 130 83 4.90 1600
Ti6Al14V 0.7 4.38 83 110 3.62 860
316L SS 0.3 7.93 100 210 3.34 460~690
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Fig.1 SEM image of the surface of a linear structure with a power of 50mW, a scanning speed of 2mm /s, and

a spacing of 100pm
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Fig.2 Measurement images of contact angle of water droplets before and after processing and after 3 months
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Fig.3 XPS spectrum of raw surface and linear structure surface after processing
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Fig.4 XPS spectrum and its peak distribution of different elements on unprocessed polished surface
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Fig.5 XPS spectrum and its peak distribution diagram of different elements on the surface of linear structure after 3

months
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Fig.6 Potential polarization curve before and after processing
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