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Analysis of the Machinability of a Precision Machining of
Molds/Dies by Using Jig and 3-Axis M/C

B.H.Kim* and C.N.Chu**

ABSTRACT

In this paper, the inclined endmilling process with a 3-axis machining center using inclined
jigs is introduced for the purpose of reducing overall Dies/Molds machining time and improv-
ing the machining accuracies. In order to analyze the cutting mechanism of a given endmill
more accurately, the unification of the cutting mechanism model of 3-different-kind endmills
is carried out by using a nose radius as a parameter. By adding radial runouts as a parameter
which influences on surface roughness, the superposition method which defines the effective
cusp height superposing the cutter mark height and the conventional cusp height i3 advanced.
And 3-D suface topography predicted in this paper looks like the surface normally observed in
practice. Through machining ex-perin_lents, the adequacy of- the superposition method was con”
firmed,

Key words : inclined endmilling AFE71E), jig(x7), nose radius(=$2%4), runout(Helg),
effective cusp(FEAZ2E), surface texture (FHEA)
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Fig. 1 Inclined endmilling using jig or index on 3-
axis M/C
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(b) common plane

Fig, 2 Cutting mechanism model for an inclined
endmilling
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2.2 Hafdo| #Hol2 (runout)
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line-circle

circle-circle

(b) intersection types

Fig. 3 Radial runout and cutter mark types
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(b) overcut by (i-+1)th edge

Fig. 4 The effect of overcuts due to excessive runouts

2-2) 38 QY #H7 C-C, L-C intersectiond

A%
\/(x,-—- Xo) +(z—2z,) <1, and x; <X,
: engagement -

grek WA o] Ao FoFR] R, oHde
(+1) WA o] Habo] FGdn Y=AE AHFHt T
S HAdE (WA 33E AR 7
# ANFERA 13 28 ol&5t FANFdqEE 2
Aen 2AE DS gol vehd m7x) AEA
A9 APL WEdY, HARERPRE dE5He A4
o] vehld 1 dads 7lgeg NuAde g
g f7x A9 3L A %-rE] A utEE, A=
HAREZAES PEde G Alole] mgtle] o)F
Heo] Foitexture® i%”‘é%]'?ﬂ =,

123

3.1.2 #7akas 94 2 golo An
w9249 349 AR B Froad e
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(c) intersection between nose part ellipses

Fig. 5 Superposition of the conventional cusp and the cutter mark on a cylindrical surface
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Fig. 6 Profiles of cutter marks due to the cutter inclination angle 80°°
(ft = 0. 2mm/tooth, nose radius = 0, 09mm)
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Fig. 8 Cutter mark profiles (a) without runouts; and (b) with excessive runouts
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Fig, 9 Constant feedrate vs variable feedrate
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Fig. 11 3-D shapes of the machined surfaces;(a) conventional concept;(b) considering cutter marks only;
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