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Comparative Study of CL Z-mzip Modeling for 3-Axis NC Machining

Jung-Whan Park' - Yun-Chan Chung2 - Byoung-Kyu Choi’

Gouge-free tool-path generation is an important issue in mold & die machining and researches on cutter
interference avoidance can be found in many articles. One of the various methods is construction of
tool-offset surface or cutter-location (CL) surface on which the cutter-center point (CL-point) locates.
Provided that the CL surface is represented in a suitable form, cutter-interference avoidance can be
performed without the burden of computing CL data for every cutter-contact (CC) point. In the paper,
various methods of constructing a CL surface in the z-map form are presented, where z-map is a special
form of discrete nonparamettic representation in which the height values at grid points on the xy-plane

are stored as a 2D array 2[4, /1.
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N': unit normal vector at (z, ),
u = (0,0,1): cutter axis,
R: cutter radius (half the diameter),
a: nose radius (ball if z= R, flat if a=0).
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() Ball-end milling case

CL-surface

(b) Flat-end milling case
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Procedure CL_Zmap ICS (S, T, & = CLZ[}, j1);

1. Input: trimmed parametric surface S, z-map CLZ[, 7], tool T,
machining tolerance & ;

2. Extract surface edge curves: &, 7, S — point sequence curves
EC:;

3. Extract iso-parametric curves: &, 7, § —> point sequence curves
1G5,

4. Perform inverse_cutting_simulation & update C1L.Z] 7, /] < EC,
1G5

5. Return CLZ[ ¢, ;] ;

A9 o] CCzmap] AR BB TS 85k ol ¥t
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Facet model

Parametric Surface

(@)

Offset-Facet

CC-Facet

z, CC-Vertex

N: unit normal
R: cutter-raidus

>V
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a9 8. BA=r F7o th3t offser-facet sampling & inverse

cut-sim.

Procedure CL,_Zmap OFS(S, T, & = CLZ[;, j1);

1. Input: trimmed parametric surface S, z-map CLZ [7, ], tool T,
tolerance §;

2. Perform offset triangulation < S, 7', & ;

3. Update CIZ [, 7] by individual ‘offset triangles’ in the triangu-
lated facet-model ;

4. Extract surface edge curves: &, 7, S - point sequence curves
EC:;

5. Perform inverse_cutting_simulation & update (AZ ¢, j] < EC;;

6. Return CLZ {4, 41 ;
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(b) CC-curve inverse cutting-simulation
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Crank, Tol=0.001, Grid=0.35
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CC-curve method (Grid = 0.35)
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200 |
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(b) Offset-facet sampling
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Crank, Radius=10, Grid=0.35

300
|~ Z-map(2) |
M- CC-curve |
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~~~~~~ ~ S — ]
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..................... _—-
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<2 17> BQl, XY P H=1190X890, =HN=1880
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