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Five-Axis Machining with Three-Axis CNC Machine
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Abstract

One of the most distinguished advantages of five-axis machining is that complex free
surfaces{such as impeller) can be machined by one setup. Five-axis CNC machine,
however, is very expensive so that its usage is restricted to « few large companies.
As an economical approach to five-axis machining, this paper presents a method for
machining the five-axis free surfaces(using ball-end milf) on o three-axis CNC machine
with on index table. The method developed consists of: d] determining the minimum
number of part setups and their interference-free and collision-free potential machining
areq, b) caleulating actual machining crea for each setup, and ¢} generatfing 3-oxis
cutter path for each part setup, The method has been successfully tested via computer

simulations for several complex surfaces including impeller.
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Procedure dcterminc_PMAf- 5 {

for all CE} {

1. n = 0: /* n is the number of feasible

points */

2. for k=1 to 2 {
if(checked_point(CEfj[k]) = Yes) {
if(was _feasible(CE} k]) = Yes) {n=
n+1% contnue;}

otherwise, {PMAi‘J‘ = (}; next CE3}



3% CNCE ol44% 52 AFIH 7ty 925

}
if{machine _limit_check(CEM{k]) = Not
_within) continue;
if(tool _body_interference_check(t,
CE:'j[k] )=Interferecne) continue;
if (machine _collision_check (1,CE}
[k]) = Collision) continue:
n=n+1;
}
3 if(n = 2) PMA}; = L;
4. otherwise, PMAiJ- = 03
}

FTAA ¢ o dEA PMA B FEIE
2AE gorsid tgd 2k
Procedure generate_ PMA’ {

1 ¢ o dig IT g g, ¢ & T
TH4 8).

2. SPM 3 CE,(Vij) & M HEAZ
Agsted spm¥ 3 cEY B ANER
(4 310), 71399 MA A%t
(28 7).

3. MA & 7|E0% FEIFFEYE IMA
g F&33(29 7), spmMY o &3
ZEL LMA o 7/, AZ$

4, determine_PMA! y
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FE4 ArR=7h) B3 YR E AL W)

FREALY A4, ) HASE AR U
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FHA p 7} ONC 9] EFEHU ER)3te
7V ¥pEsich M SEANA CNC m4d
X F EFHA [x—x4 ] Y 2 &
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Procedure machine_limit_check {
1 if(p € [{x—:x+), (y—iy+), (2—:
z+)] ) return Within:

2. otherwise, return Not_within;
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Procedure body_interference _in_TIAZ |
L 229 o %9 TABAE PAE
o,
if{intersection_bet_polygon_and_
edge(polygoncc’ )= Yes) return
Interference.
2. Ealwe) e
2 Adg
d,=minimum_ distance_between
_edges_in_3D(e,, cc’)
3 E=& oo 9] Al D €
=
D = min; d;
4. if(D { R), return Interference.

e; o oo 848 AT 4,

5. otherwise, return No_interference,
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Procedure intersection_bet_polygons {
1. for all edges ¢; of 4,
if(intersection_bet_polygon_and_

edge(dse;) =Yes) return Intersection,

2. for all edges €, of &,
if (intersection_bet_polygon_and _
edge(d),¢;) =Yes) teturn Interscction,

3. return No_intersection,
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