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Construction of the crack-less maicro-cutting technology of the biodegradable polyla
ctic acid material used for a medical-application fixture
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In brain surgery, application to the fixture of polylactic acid material is expec
ted, Because, it is for polylactic acid producing neither excelling in biocompatibility, nor an artifact.
This research is aimed at construction of the micro fabrication method which controls the micro-crack gene
rated on the machined surface.

As a result of detailed observation about the micro-cutting behavior in a fundamental orthogonal cutting
using a high-speed video camera, shear angle during cutting of this material showed the same tendency as a
plastic material, and shows a very large angle. Moreover, the viscoelastic property and the cutting tempe
rature of material were measured and it showed clearly to create the machined surface of crack-less in cas
e of the cutting-temperature conditions similar to glass transition temperature.
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Fig.1 Schematic illustration of orthogonal cutting
MRI X CT
Glass-transition temperature:(55 ) '
X T T T :
= 1ot Measuring method: Three point bending 102
N &1097 T T T T O O IO :
B3 108f Freauencv:1Hz «“««%’ L o
5) X 107 F <9
2 1061 ' 4
( PLA g 106 o:Storage elastic modulus ' © 10°
[ |
) g 10° ‘Loss elastic modulus E” '
’ '5 10'F A:Loss coefficient & AAAAALLM“ | 101
5103 L
%! 0 AALAAnuAAL)AM)mnuﬂﬂ‘i“”"u‘LLA
102 ‘ ‘ 102
20 30 40 50 60
Temperature [ ]
Fig.2 The dynamic viscoelastic behavior of PLA
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Fig.3 Relationship between rake angle and cutting force

Fig.4 Relationship between rake angle and chip formation;
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Fig.5 Relation between surface roughness on the cutting speed for

cemented carbide tool and sintered diamond tool
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Fig.6 Optical image of finished surface using a cemented
carbide tool;(a) 2m/s and (b) 3m/s
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Fig.7 Optical image of finished surface using a sintered
diamond tool;(a) 6m/s and (b) 10m/s
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Fig.8 Schematic diagram of experimental apparatus
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Fig.9 Relation between surface roughness on the polylactic
acid surface temperature for cemented carbide tool
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Fig.10 Comparison of the finished surface Optical image;
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Fig.11 Comparison of the finished surface Optical image;
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