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Calculation of Intersection between Z-map Vectors and Circularly
Moving Filleted-end Mills

Maueng, S. R.¥*, Back, N.**, Shin, S. Y.*** and Choi, B. K.#***

ABSTRACT

Presented in this paper is a numerical method for calculating the intersection points between Z-map

vectors and the tool swept surdace for circularly moving lilleted-end mills.

In numerically con-

trolled{NC) machining simulation for large moulds and dics, a workpiece is frequently approximated as
a sct of z-axis aligned vectors, called Z-map vectors, and then thc machining processes can be simu-
lated through updating the Z-map with the intersection points. Circular motions are lypically used for
machining the (ree-form surfaces. For fast computation, we express each of intersection points with a
single-variable non-linear equation and calculate the candidate interval in which the umque solution
exists. Then, we prove the cxistence of a solution and its uniqueness in this candidate interval. Bascd on
these properties, we can cffectively spply aumerical methods to finally calculate the solution of the non-
linear cquation within a given precision. Experimental results are given for the case of a TV maonitor

and the hood of a car..
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procedure Z-map update begin
foreach tool movemcnt begin
calculate the areas A', 8 and
(* update for area A' *)
foreach point p=(X.¥) in area A’ begin
calculate = = p,(4,0,4)

update the Z-map vector using Z

end

(* update for area O ¥}

foreach point p=(x,y) inareaC begin
calculate 7 = p,(4,8.4,)

update the Z-map vector using Z

end

{* update for area ' %)

forcach point p ={x,¥) in area B' begin
calculate [£um,fmxl
toow = getintersectionTime([toun,fmas])
calculate gand & at fooy
calculate T = p_{4.6;1)

updatc the 7-map vector using 2
end
end
end procedure
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function gesintersectionTime([fiomfmn]) begin
input:  the inifial time interval [tpin,finac]
output: the infersection time

do

o

! _ "min max
new T 9

caleulate SC(/,.,, )
i E(-:"ncw];‘o then £ = {hew
clse il R-'{tnew}-: ( then [ =1

max iew

while '? {pew H 7 €

return ! o

end fonction
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Table L. TV XU E 2] 7} djo[g
D &% A3 %
EEYY w2 | w0 | et | a0’ 100 | 107 10~ TR
A 14,994 5,737
BAEF . — :
A5 NGAtE e 1.845
BEY 7.3 HE < 666,722 664,240
kB3 48X 107 | 70X10° | 92X10° | 115X 107 | 39x10° | 60X 10° | 82Xx10° | 105X 10°
Ha Wty e 7.29 10.55 13.44 17.26 5.90 9.13 12.44 15.80
A LEA 7E 30.04 31.74 33.25 34.86 17.67 19.62 21.52 23.60
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