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Abstract: Medical implants are man-made devices which is used 

as a replacement original biological structure. In earlier days, 

bone implants were done by replacing another bone from dead 

human, later the scenario changed and get replaced by titanium 

alloys. Titanium alloys are most commonly used for dental and 

bone implants. The basic concept of using titanium alloys in dental 

implants is scientifically accepted and successfully going on. 

However, the development of undesirable allergic reactions, 

cellular sensitization and aesthetics grey hue have raised demands 

for more aesthetic and bio-compatible implant material. This 

review was based on the comparison of corrosion [8]-[11] rate of 

magnesium alloys AZ31 and AZ91 and to suggest which one is 

good corrosive resistant, so that the alloy cane be used for medical 

implants system. 
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1. Introduction 

For bio medical implants magnesium alloys [12, 13] satisfies 

all the properties that needed when compared to titanium. 

Magnesium has an excellent aesthetic, mechanical and optical 

properties. Magnesium based implants are chemically inert 

biomaterials with good cell adhesion and exhibit a high degree 

of biocompatibility [7] with surrounding bones, blood cells and 

tissues. 

The magnesium alloys AZ31,AZ91 and pure magnesium 

[4,5,27] with Nacl solution are tested and the corrosion test is 

made, then the corrosion rate of materials is founded by weight 

loss measurement and the microstructural behaviour [21] of 

magnesium alloys are studied through scanning electron 

microscope (SEM) [6] and the microscopic structure is 

observed.                      

The results of the tests were tabulated for the magnesium 

alloys AZ31, AZ91 and for the pure magnesium. 

2. Search strategy 

A. Focus question 

Which magnesium alloy as good corrosion resistance for bio 

medical implants AZ31 or AZ91 or pure Mg?   

3. Materials and methods 

A. Magnesium alloys 

Magnesium alloys are mixtures of magnesium with other 

metals called alloy often aluminium, zinc, manganese, silicon, 

copper, and zirconium. Magnesium is the lightest structural 

metal. Magnesium alloys have hexagonal lattice structure, 

which affects the fundamental properties of these alloys plastic 

deformation of the hexagonal lattice is more complicated than 

in cubic latticed metals like aluminium, copper and steel; 

therefore, magnesium alloys are typically used as cast alloys, 

but research of wrought alloys has been more extensive since 

2003. Cast magnesium alloys are used for many components of 

modern automobiles have been used in some [25] high-

performance vehicles; die-cast magnesium is also used for 

camera bodies and components in lenses. 

Magnesium alloys are referred to by short codes which 

denote approximate chemical compositions by weight. For 

example, AZ31 has 3% aluminium and 1% zinc; AZ91 is 9% 

aluminium and 1% zinc. As like this there are many types of 

magnesium alloys, but here we are going to deal with AZ31and 

AZ91 magnesium alloys. 

 

1) Magnesium alloy AZ31 

The AZ31 alloy is one of the most popular magnesium alloys 

with aluminium. Due to its low mass density and good 

mechanical properties and aesthetic properties, this structural 

material offers considerable potential for the aircraft 

manufacturing industry. The AZ31 alloy is used in the aircraft 

industry to produce flat parts with ribs, such as brackets. 

Magnesium alloy AZ31 is also biocompatible so it is used in 

medical implants.  

 

2) Magnesium alloy AZ91 

As like magnesium alloy AZ31, AZ91 also exhibit good 

aesthetic properties and mechanical properties, because of these 

alloys low melting point it is easily melted and casted into 

different shapes. Also it has good machining property [9] so it 

can be machined as well. 
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4. Experimental procedure 

The materials used in the study, were commercial grade Mg 

(~99% pure) metal and as cast AZ31 (Al 3%, Zn1%, balanced 

Mg) and AZ91 (Al 9%, Zn 1%, balanced Mg) alloys [33]. The 

casting of the alloys was made in the oxygen protective 

atmosphere. In weight loss measurement rectangular samples 

of dimension (2.5*2.5*0.25) cm and (2*2*0.3) were used. 

Samples were polished well with different grades of emery 

paper. Before immersing, samples were degreased using 

trichloroethylene solution. In weight loss measurement, pre-

weighted samples were immersed vertically in 3.5% NaCl with 

the help of polypropylene make thread tightened at one end of 

the sample through drilled hole. Immersed samples were 

removed from the solution after different intervals of time. 

After removing, samples were washed carefully, dried in air and 

again re-weighted. The corrosion rate was derived using 

following equation [33]. 

 

Corrosion rate (mm/year) = 87.6 * W/DAT 

 

Where, corrosion rate is in mm/year, 

W - Weight loss in mg, 

D - Density 

T - Time in hour. 

 

5. Conclusion 

Weight loss measurement of magnesium alloys AZ31, AZ91 

and pure magnesium in Nacl solution shows there is increase of 

corrosion rate in 3hours of immersion, The corrosion rate of 

AZ31 is maximum than the AZ91 and Mg due to start of 

localized corrosion. 

Later when general corrosion starts corrosion takes 

uniformly in every areas of alloy and corrosion rate is 

maximum in pure magnesium compared to other three alloys. 
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