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Outtline

Introduction

Abstract

Oxygen PI11 was performed on magnesium to
modify their corrosion resistance, which was
investigated in PBS and chlorideion enriched PBS
(PBS(CI-)). Significantly enhanced corrosion
resistance against PBS were achieved for high dose.
implanted Mg, and thel,, of treated Mg with
oxygen dosemorethan 1 x 1016i0nscm-2 was
strongly decreased by almost five orders compared
with untreated Mg. Thisis ascribed to increased
Mg-O bonding states formed on the surface layer ErirT R

of magnesium by the PI 11 process, as discerned by P

XPS and XRD measurements, as well asto amore mmiw‘cw\dmm"

Experimental

Characterization and
Investigation Results
Surface chemicdl states: XPS
Phase & structure: XRD.

homogenous surface mor phology, dueto theion  aurves §
bombar dment effect, as observed by AFM. Such = Discussion
modifying layer cannot withstand mor e aggr essive ‘Surface bonding states and phase

PBS(145mM Cl- pH6.4), even for 2 x 1016 ions.cm-

‘Surface morphology
2implanted samples.

- Summary

1.Introduction :

Attractive mechanical and lightweight properties make
magnesium welcomingly used in:

aerospace, dectronic fiddsand soon.....
however, poor corrosion resistance limits the widespread
scope.
dical of ium takes this ad ag
of degradation:
orthopaedic and trauma surgery (the first half of 20th century )

Attempts to modify the corrosion resistance of Mg:
of great scientific and technical importance.
Way:

3

)

none-line-of-sight capable to treat a complex geometry

3.Results and discussions
Surface chemical states characteristics: XPS

Mg 2p:

Deconvoluted into : Mg-O (50.8 eV)

and Mg-Mg (49.7eV)

Higher energy shift: increased Mg-O

bonds.

Ols:

consist of: Mg-O ( 531.0eV) and 0O-O

(532eV)

@ 45 S0 sz 54 56 S5 w0 62 low energy shoulder of Mg-O and
LR R lower shifts :Mg-O bonds increased

Conclusion: increased Mg-O bonds

with increased oxygen doses

implanted was achieved by the

oxygen PlIl process.

Intensiy /..

Fig:1. Mg 2p and Ots core level XPS
‘spectraof untreated Mg and Oxygen
Pl processed Mg.

Phase and structure characteristics: XRD

> XRD pattern is dominated by the
bulk

» Characteristic oxide peaks
appearingat 36.9° ,73° and
815" on both untreated Mg and
treated Mg

« Very thin of the modified layer;
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«  incompletely oxidized states.

Fig.2. Surface layer XRD pattern of untreated Thi e f d b
magnesium and samples Pi11-1 and Pll1-4. ::I:)XI € phase are formed by

Surface morphology characteristics: AFM

(a): porous albeit fine crystalline

surface
. (b) : more amorphous, irregular
a ‘— (c) : smoother and more
L homogenous

Corrosion behaviors : in PBS(CI") (145mM CI pH6.4)

=G 1 ;. doesn’t change with oxygen

" implanted, no obviousimprovement of
corrosion resistance for oxygen
implanted Mg compared to untreated

Potential E V.5CE]

Mg, although E,, vary with implanted
dose.
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The modified layer cannot withstand

Fig6. I/E curvesof untrested Mg, oxygen
Pl treated Mg in PBS(CH)

PBS(CI"), such Cl- and pH valuesare
still very aggressive for Mg-O phase.

Surface characteristics after corrosion : In PBS(CI)

(@) untreated Mg (b) PIIl-3 (©) Plll-4

Fig.7. SEM photos of Mg, oxygen Pl treated Mg
after corrosion tests in PBS(CI)
>covered by corrosion products, which do not dissolvein the solution;
»Crack failure still can be obser ved on incompletely cover ed surface of
untreated Mg.
Severely corrosion occurred on whole surface.

Discussion

Proce

{fecLon cortosion petforna

» The increased corrosion resistance against PBS can be ascribed to
increased Mg-O states aswell asmore uniform surface properties.

> the phosphate ions and water can readily oxidize or hydro-oxidize the
metal Mg bonding, albeit can hardly reduce Mg-O bonds states

Thank you for attention!



