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Heat Treatment Research on Pure Magnesium for Biomaterial Application
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Abstract: Magnesium and its alloy as hard tissue implants have attracted more and more attention. This paper reports that heat treatment can
improve the corrosion resistance of pure magnesium in simulated body fluid environment. Micro—electrochemical analysis system is used to
test the corrosion rate of pure magnesium and orthogonal experiment is also used to optimize the parameters of heat treatment process. The
results indicate that under condition of this experiment, the heat treatment with 773 Kx14 h can effectively improve the corrosion behavior of
pure magnesium in simulated body fluid, and the corrosion current density can reduce from 3.5 116x10° mA/em? to 9.8 593x10° mA/cm?
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Fig. 1 X-ray patterns of the heat-treated sample
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Fig. 2 SEM morphology of the transect of the
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Fig. 3 SEM morphology of the surface of
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Tbl. 2 Electrochemical corrosion rate of
different samples(mA/cm?)

I(mA/cm?)
1 3.511 6x107
2 723 Kx8 h 7.299 6x10*
3 723 Kx10 h 5.455 1x10™*
4 773 Kx12 h 1.992 6x10*
5 773 Kx14 h 9.859 3x10°
6 823 Kx8 h 1.525 8x10*
7 823 Kx10 h 5.925 2x10*
3.3
. 3 ,773 Kx14 h ,
3

Tbl. 3 Data processing table of orthogonal experiments

1(723K  8h ) 6.37735x10*  4.412 7x10*
2(773K  10h ) 1.489 3x10* 5.690 2x10™*
3(823K  12h ) 3.725 5x10* 1.992 6x10*
4(873K  14h ) X 9.859 3x107
R( ) 4.888 05x10*  4.704 3x10™
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Fig. 4 Change of the pH and the weight with

immersing in SBF
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