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Abstract: This research is to study the techniques of 

improvement in surface roughness of free-form workpieces into 

the nanometer scale. The very low surface roughness is 

necessary for optical lens and medical parts such as artificial 

joints etc. Recently, the conventional machining process gives 

only micro scale of surface roughness. In this research, the 

abrasive machining process was applied to improve the surface 

roughness after machining by conventional process. The micro 

size of abrasive grains, whose physical properties produce the 

finishing characteristics, can generate the depth of cut in 

nanometer level. From this study, the surface roughness is 

reduced to 62.7 nanometer
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3.  Abrasive machining 
(  mild steel : 

Hardness 111 HB) 
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(a)  turning  CNC (MAZATROL 640t 

NEXUS)  spindle speed 2,000 rpm 

carbide insert  abrasive 

machining

(MITSUBISHI MOVEMASTEREX RV-M1, 5 Degrees of freedom) 

(end effector) 

polishing tool  6.5 mm 

 Nylon  10 mm 
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4.

(abrasive particle, Mesh 

size #14,000, Micron range 5 m : Hardness 20 GPa)

( )

 5 mm 
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(b)

(Surfcom 1400D, ACCRETECH-TOKYO SEIMITSU : straightness 

accuracy 50 nm)  stylus 
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