
 Various material testing is often necessary for manufacturing.
 Rebound hardness tester is easy-to-use and suitable for manufacturing sites.
 Conventional rebound tester is not suitable for small specimens. 

 Small ball rebound tester can be applied for smaller specimens.
 Optical speed sensors make it possible to use a hard, light, uniform and inexpensive 

ceramic ball as a impact body.
 This new tester is portable and can shoot in any direction.
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Small Ball Rebound Tester

 research and development, quality control, and 
accident investigation

 fields of structural material, food, automobile, 
aerospace, and nuclear, etc.

 high and low temperature environment

1. Principle (see right figure)
A small ball is shot and its velocity is measured 

before and after the impact.  The coefficient of 
restitution, e, is a ratio of these two values.  If 
deformation is purely elastic, they are ideally the 
same and e = 1.  If deformation is plastic, an 
indentation is created and that amount of kinetic 
energy is lost from the ball. In this case, e < 1. The 
value of e is smaller for softer specimens.

2. Advantage of a small ball as a impact body
Mass of the actual ball, 3-mm-diameter alumina, is 

about 0.06g.  This reduces impact shock drastically 
and makes it possible to apply the tester to smaller 
specimens.

3. Product (see right photograph)
A product based on this research has been 

developed with help from several companies.  It is 
suitable for manufacturing sites and already 
commercially available.

 A small ball rebound tester based on this research 
is already available in market (2017). 
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Corrosion Control of Mg Alloys with Surface 
Coating
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 Mg alloys have a great interest as light weight materials for transportation equipment and 
biodegradable/bioabsorbable metallic materials for biomedical devices.

 High corrosion resistance is crucial for the coatings for structural Mg alloys.
 Corrosion control and bio-function are necessary for the coatings for biomedical Mg alloys.

 Developing corrosion-control calcium-phosphate and/or polymer coatings with various 
solubility and bio-functions such as bone conductivity.

 Developing high corrosion resistance and good paint adhesion coatings for light weight 
structural Mg alloys based on the knowledge from the coatings for biomedical Mg alloys.

 HAp coatings improved the corrosion resistance of 
Mg alloys in both physiological and vehicle 
corrosion environments.

 HAp coatings enhanced new bone formation in vivo.
 Combining a polymer with HAp coating elongated 

the fracture life of a Mg alloy substrate in a 
simulated body fluid.

 Corrosion controllable apatite coatings for 
biomedical Mg alloys by the composition, crystal 
structure, thickness etc.

 Ceramics-polymer composite coatings for light 
weight Mg alloys with high corrosion resistance, 
good paint adhesiveness and self-healing ability. 

Corrosion control and bio-functional calcium phosphate coatings for biodegradable Mg alloys

Hydroxyapatite (HAp) coating slowed down the 
corrosion of a Mg alloy substrate and enhanced 
new bone formation in a femur of rats.
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HAp coatings improved the corrosion 
resistance of Mg-3Al-1Zn (AZ31) alloy 
under a spray test of 5% NaCl solution.

Appearances of AZ31 w/wo HAp coating after salt spray test 
(JIS Z 2371) for 7days

Combining a polymer (SPA), which enhances 
calcium phosphate deposition, with HAp coating 
elongated the tensile fracture life of a Mg alloy in 
a simulated body fluid, by self-healing ability.
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Corrosion resistance of HAp-coated light weight Mg alloys
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