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Effects of Sealing Treatment on Properties of Phosphating Film on 316L Stainless Steel
Under Ultrasonic Field
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Abstract: 316L stainless steel has become one of the implant materials in the field of artificial joint, fixed bracket, dental and
cardiac surgery because of its excellent mechanical properties, corrosion resistance and relatively low price. However, the poor
wear resistance and nickel ion release problem limit its widespread clinical application. In order to improve the biomedical
properties of 316L stainless steel, the phosphating film was prepared by phosphating treatment in ultrasonic field. Sealing
treatment was performed to enhance the density of the coating and its processing parameters were optimarized using single
factor experimental method. The surface morphologies and structure of the films were characterized by scanning electron
microscopy (SEM) and X-ray diffraction (XRD). The corrosion resistance was investigated using electrochemical workstation.
The results show that the density of the phosphating coating is obviously improved with the porosity decreasing from 9.8% to
2.9% after sealing treatment. After phosphating treatment in ultrasonic field, all the sample can successfully induced the
formation of hydroxyapatite. Its anti clotting time increases from 25 min to over 60 min, the spillage of nickel ion reduces from
1.827 pg/mL to 0.134 pg/mL,which effectively blocks the release of nickel ion.
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Table 1 Corrosion current and potential of the phosphating films
before and after sealing treatment

. Corrosion current/  Corrosion potential /
Films

(107 A) \%
Unsealed phosphating 3.169 —0.404
Sealed phosphating 2.078 -0.312
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