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(A Study on the characteristics of the
spherical surface machining in CNC milling)
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Abstract

In order to suggest the proper cutling conditions of the CNC milling machining for the
free-form surface, some experiments were carried out. In experiments, the influence of cutting
conditions on the inclined spherical surface were examined by geometrical analysis. In this
study, the roundness and cutting force were measured to know the effect of several cutting
conditions on the machined surface and the cutting characteristics were carefully investigated.
As the result, it was appeared that rigidder tool must be used and the cutting speed must be
maintained constantly for more elfective machining. It can be also known from the experiments
that the improved machining surface obtained under about 80 degree, but coarse surface
obtlained over about 80 degree because of the existance of immproper shape of ball-end mill at

the extreme portion.

Keywords : Upward Cutting(2<dl=1%2| Arsk7}3%), Downward Cutting(Bde@el a%7H8),
Circular Cutting ($15%&71%), Tool Path Interval(Eim= 2 ¢ o]47+7)
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Table 1. Mechnical propotions and Chemical

composion.
heat yeald tensile  Elongati
treatment.  point strength on Hys
(0  (Kgf/mm®) (Kgf/mm?) %
N’ 35 58 20 220
C Si Mn P S
0.45 0,20 0.70 0.03 0.032
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Fig.2.1 Comparision of up-ward and down-ward
milling with ball endmill
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(a) circular ball endmilling (b} up-down ward ball
c¢nd milling

Fig.2.2 Cutting dirrection
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Fig.2.3 Ball end mill diameter at contact point
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Fig.3.1 Roundness values on the circular machined
part rpm (rpm800. ¢16 ball end milling)
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Fig.3.2 Difference Value of radius on the up-down
ward machined part (rpm 1800 ¢16,}
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Fig.3.3 Roundness values on the circular machined
part{V=30 m/min, ¢16 ball end milling)
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Fig.3.4 Difference values of radius on the up-down
ward machined part(V=30 m/min})
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Fig.3.5 The component of cutling force
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Fig.3.6 Cutting resistence of circular milling at
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Fig.3.7 Cutting resistace of circular milling at
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Fig.3.8 Cutling resfstance of circular milling at
constant V(8 -78°) V=30 m/min
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Fig.3.9 Culling resistance of circular milling at
constant V(8 =26°) V=30 m/min
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Fig.3.10 Cutting force cmparision of upward and
downward ball-end milling(#5} in constant rpm=~1800
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