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Toolpath Generation for Three-axis Round-end Milling of Triangular Mesh Surfaces
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Presented in this paper is a method to generate round-endmill toolpaths for sculptured surfaces
represented as a triangular mesh model. The proposed method is applicable in toolpath
generation for ball-endmills and flat-endmills because the round-endmill is a generalized tool in
three-axis NC (numerical control) milling. The method uses a wireframe model as the offset
model that represents a cutter location surface. Since wireframe models are relatively simple and
fast to calculate, the proposed method can process large models and keep high precision.
Intersection points with the wireframe offset model and a tool guide plane are calculated, and
intersection curves are constructed by tracing the intersection points. The final step of the method
is extracting reqular curves from the intersection curves including degenerate and self-intersected
segments. The proposed method is implemented and tested, and a practical example is
presented.
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Fig. 2 Technology hierarchy of tool-path generation



ro
M
ox
ne
oK
Jﬂ
E
=
[N]
oy
M
N
fol
<
=
@
OJ
N
i
o

February 2009 / 135

(watertight solid) A-Z4e] 4
T AGEE 4 HHe A 10}@3}1

2 dFe V€ A7 2y I Z2 A
ARgEhE oAl RdR dfolojxyg]l R
(wireframe model)S AF&3th aEln Eol=wWy
Fd=ge] dniE]l HeEded S Ygos &

o},

]

3. 254 Y MY

3.1 ci2EEWS 3¢

TT AR AGE AT
o EE Aol dgste ¥
Ao dt}. Fig. 3 & 24l
A E*—Viﬁi Hoj .

In 41 o J0
mEjglﬂﬂ
jzﬁ_z%lm
fo o gy 1@
‘—Uigﬂl%
o e
o 2t u B
o R

i)
2 A o
ol
it
ol
. H
L
L
gi
:1
cg Il _!H
- L (g
™
= 1o
(e}

=
i)

By
>
O 4x o M orE L X h Lo

_\1
m
ox
o
-
S
fo
13
b
e
ad
12
=
>,
of
4

ox ot ¥ =2

Fig. 3 Computation of cutter location

Te = TOffset(P, N) =P + Re N+ Rf M 1)
where M = (Nx, Ny, 0) / [(Nx, Ny,, 0)|
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Fig. 10 Regularization of intersection curves
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