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The tension properties of micro-sized metallic materials and their joints are the most basic 

mechanical properties. Nevertheless the conventional JIS standard for tension test is not sufficient to 
evaluate them. Therefore, it is required to produce a micro-sized tension test specimen of high 
precision. Magnetic fluid grinding is considered suitable for this purpose because this method 
enables high precision grinding to a local region. 
 In this study, we developed a magnetic fluid grinding apparatus for micro-sized round tension test 
specimen, and evaluated the effect of the upper roller pressing load, the magnet moving speed and 
the specimen rotating speed. In addition, tension test was carried out using a micro-sized tension test 
specimen of Ti-Ni alloy produced under appropriate grinding conditions and resulting in the 
usefulness the magnetic fluid grinding apparatus developed.  
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Fig.1 Schematic representation showing magnetic 
discharge force. 
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Fig.2 Schematic representation grinding showing a  

specimen subjected to magnetic fluid grinding, 
(a) Front view and (b) Sectional view. 
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Fig.3 Appearance of a magnetic fluid grinding machine  

for producing a micro-sized tension test specimen. 
 

 
Fig.4 Appearance of enlarged processing area. 

Note that magnetic fluid between upper and 
lower rollers is removed. 

 
2.2  

Table 1

3
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Table 1 Experimental conditions. 
Magnetic fluid W-40(Water based) 

Saturation magnetization:380G 
Density:  
Viscosity:  

Workpiece Super plastic Ti-Ni alloy 
 

Magnet (Magnetic attraction:2.9N) 
Roller SUJ2(  
Abrasive grains Diamond 

Grain size:1  
Concentration:10mass% 

Grinding time 3600s 
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Fig.5 Variations of reduction in diameter with respect to 

(a)revolution, (b)pressing load and (c)moving 
speed. 
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Fig.6 Schematic representation showing abrasive grains 

on the rotating surface of specimen during the 
magnetic fluid grinding. 
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3.2  

Fig.7(a) (c)
 

 

 

 
Fig.7 Variations of average roughness with respect to 

(a)revolution, (b)pressing load and (c)moving 
speed. 
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Fig.8 Appearance of a micro tension testing machine. 
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Fig.9 Typical stress-strain curve of a machined Ti-Ni  
alloy specimen. 

 
Table 2 Mechanical property of Ti-Ni alloy. 

Tensile strength [MPa] 1176~1960 
Fracture strain [%] ~25 

 

 

Fig.10 Photograph of a specimen after fracture. 
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