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A- Study on the Optimum Finish Allowance for Machining Accuracy Improvement
in the End Milling Processes

Jong-Guen Choi*, Hyung-Sun Kim**, Sung-Cho Kim*

]F Abstract ,ﬁ

A sigpificant error in the end milling processes is generated due to using slender tools of which the strengths are not
sufficient. In order to obtain the desited machining accuracy, therefore, it is general that at first the rough cut is implemented,
then the finish cut is followed. The rough cut eliminates large volume and the finish cut does the remained part. This
remaining portion after the rough cut is called as the finish allowance. Larger finish allowances make it hard to get precise
dimensions at a following finish cut. Smaller finish atlowances are helpful for good dimension, but it sometimes is responsible
for inferior surface qualities and over cuts. This study suggests a guidance for the optimum finish allowance for machining
accuracy improvement, in which the rough cuts are regulated to remain the desired margins without any over cuts. Some
experiments were carried out with various cutting conditions including the change of tool strengths and depth of cuts,
and also extended to up millings as well as down millings.
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Fig. 1 Machined surface profiles by an end mill of 10mm
diameter having 4 flutes of 30degree helix angle
with the feed rates of 0.05mm/rev at the rough cut
and 0.025mm/rev at finish cut, 480rpm, down cut
and SKD61 work material
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Table 1 Specification of the end mills Table 2 Cutting conditions
End mill Specification Diameters of the end mill [mm]| @6 | 210 | @16
Tool diameter [mm] a6 z10 16 Tool hang over lengths [mm] 35 45 60
Numl f 4 4 4 0.71 235 531
ber of flutes [EA] Tool strengths [N mnt] v | o |
Tool length [mm] 60 80 105 :
Flute length [mm) 15 25 40 Feed rates [mm/flute] | rough | 0.03 | 005 | 0.08
Helix angle [ o ] 30 30 30 (O-OOSD) finish 0.015 0.025 0.04
Spindle speeds [rpm] 800 480 300
Axial depth of cuts [mm] ;
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Fig. 2 Schematic diagram of the experimental setup
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Fig. 3 Machining errors in the up milling
(D=2 6mm, da=5.5mm, fz=0.03mm, N=800rpm)
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Fig. 4 Machining errors in the up milling
(D= 10mm, da=10.0mm, fz=0.05mm, N=480rpm)
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Fig, § Machining errors in the up milling
(D=2 16mm, da=16.0mm, fz=0.08mm, N=300rpm)
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according to the number of finish cut(D=< 6mm,
da=3.0mm, Rc=2.0mm, N=800rpm)
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Fig. 7 Change of the maximum and waviness errors
according to the number of finish cut(D=< 6mm,
da=6.0mm, Rc=2.0mm, N=800rpm)
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Fig. 8 Change of the maximum and waviness errors
according to the number of finish cut(D=4< 6mm,
da=9.0mm, Rc=2.0mm, N=800rpm)

according to the number of finish cut(D= 10mm,
da=5.0mm, Rc=3.0mm, N=480rpm)
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Fig. 10 Change of the maximum and waviness errors
according to the number of finish cut(D=2 10mm,
da=10.0mm, Rc=3.0mm, N=480rpm)
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Fig. 11 Change of the maximum and waviness errors
accerding to the number of finish cut(D=2 10mm,
da=15.0mm, Rc=3.0mm, N=480rpm)
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Fig. 12 Change of the maximum and waviness errors
according to the number of finish cut(D=2 16mm,
da=8.0mm, R¢=5.0mm, N=300rpm)
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Fig. 13 Change of the maximum and waviness errors
according to the number of finish cut(D=2 16mm,
da=16.0mm, Rc¢=5.0mm, N=300rpm)
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