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Improvement of Surface Roughness for End Milling using Cutting Edge
with High-Accurate Flank Surface
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8050 Ikarashi 2 nomachi, Niigata-shi, Niigata, 950-2181 Japan

This paper deals with improvement of the surface roughness for end milling using the cutting
edge with a high-accurate flank surface. In usual end milling, it is very difficult to machining a high-
accurate surface even if finishing conditions are used, because of the surface machined is copied by
the roughness curve of flank surface of a cutting edge. Then it is investigated that the surface
roughness of machined surrace in axial direction is improved by high-accurate cutting edges. The
main results are as followings. (1) Maximum hight of roughness curve of machined surface in axial
direction is almost 10 times as large as that in feed direction. (2) The roughness curve of flank
surface of cutting edge was copied on that of machined surface, and the degree of transference is
diffined by the mean of the absolute value of defferences of bhoth roughness curves. (3) The
maximum hight of roughness curve of a flank surface decreases from 1.71 pm to 0.53 pm of which
surface is finished by a diamond wheel. (4) The maximum hight of roughness curve of machined
surface decreases drastically from 2.53 pm to 0.58 pm using the above high-accurate cutting edge.
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Fig.1 The ideal shape of a surface machined using
an end mill
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Fig.2 Calculation method of degree of transference
from the cutting edge to the machined surface
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Table 1 End mills used and grinding conditions

tool A | B JCCI~C5 | D
diameter mm 20
number of teeth 1
helix angle deg. 45
relief angle deg. 0 12
land width M“m 46 40 30,23~65 | 0
diamond wheel #4000 #1000 $600
(ELID)

grinding speed 942

m/min -
radial depth mm 0.001
feed mm/min 50
coolant water soluble

hydraulic

end mill chuck

table - table

Fig.3 Experimental arrengement
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Fig.4 Roughness curve of the machined surface
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Fig.5 Roughness curve of flank surface
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Fig.6 Influence of surface roughness of the flank sur-
face exerted on the surface roughness of the

machined surface
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Fig.7 The roughness curve of the flank surface
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Fig.8 The roughness curve of the machined surface in
the feed direction (land width: 48 pm)

Fig.9 SEM image of tool flank surface (Tool C)
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Fig. 10 The relationship between the land width and
the maximum height of the machined surface
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Fig. 11 The relationship between the maximum height
of the flank surface and the machined surface
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Fig.12 The influence of roughness curve of the flank
surface on the roughness curve of the machined
surface
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