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Effects of the Tool Path on the Geometric Characteristics
of Milled Surface

M. J. Park®, K. Kim**

ABSTRACT

There are lots of factors that are related to the geometric characteristics of machined surface. Among
them, the tool path and milling mode (up cut milling or down cut milling) are the easiest controllable
machining conditions. Thus. the first objective of this research is to study the effects of them on the milled
surface that is generated by an end milling tool. To get precision parts, not only the machining process but
also the measurement of geometric tolerance is important. But, this measurement requires a lot of time,
because the infinite surface points must be measured in the ideal case. So, the second objective is to pro-
pose a simple flatness measurement method that can be available instead of the 3-D geometric tolerance
measurement method, using a scale factor and characterized points. Finally, it is also shown that the pos-
sibility of flatness improvement by shifting the consecutive fine cutting tool path as compared with the last
rough cutting tool path.
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a) Tool path 1
(Spiral-in, up cut, rough)

b} Tool path 2
(Spiral-out, up cut, rough)

c) Tool path 3
(Zig-zag, up cut & down cut, rough)

d) Tool path 4
(Spiral-in, down cut, rough)

e) Tool path §
(Spiral-out, down cut, rough)

) Tool path 6
(Spiral-in, up cut, fine)

Fig. 1 Tool Path
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Fig. 2 Partitioning of surface for measurement (unit: mm)
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Fig. 3 Exaggerated profile of milled surface

Table 2 Flatness of each tool path (unit:um)
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Fig. 4 Comparison of the average flatness
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Fig. 5 Geometric characteristics of milled surface
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Table 3. 1D values (peak value-valley value, i)
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Fig. 6 Errors of presumed flatness
(error=(presumed flatness/measured flatness-1) X 100)

Table 4 Comparison between measured flatness with pre-

sumed flatness
Mg 233 (m 2% ) | 2% o)
1 25.256 22,140 1234
3R 1 2 30.160 26.765 11.26
3 35.296 33.144 6.10
bR 990
Ag 23% (o 243 (m) 23} (%)
1 21232 30004 -1051
EAR 2 2 32592 34735 -658
3 34.384 39.83% ~1586
Bz -10.98
A 232 (m) 2% () 22 (%)
1 30.496 34374 -12.72
AZAZ 3 2 %608 N8R 1578
3 36.736 34.604 581
B3 2.96
B 2347 (m) 2% (o) 2.4 (%)
1 29520 26.240 1
342 4 2 28,800 30,947 ~7.45
3 3376 29225 1739
g7 702
k] 232 (m) 23U (m) 22 (%)
1 28640 32997 -15.21
NERBRS 2 36.064 38.114 -5.68
3 37.968 35.900 545
3 ~5.25
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(T: dg4s = 164)
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