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Copy machines have been used in the 3
dimensional shape machining like the non-sphere
surface.

This study is intended to show the possibility
of manufacturing of a non-sphere shape without
a exclusive CAM(Computer Aided Manufacturing)
software in the process of metallic mold.

It has been examined under the two types of
working conditions. One is a cutting by manual
programming and the other is a cutting by a
general-purpose CAM software.

Two kinds of output data were compared and
analyzed, and data by a manual program were
discovered more accurate than those of a
general-purpose CAM software.

In this study, [ came to a conclusion it is
possible to manufacture a 3 dimensional shape
without a exclusive CAM software.
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T(Sphere)

Flx,y,2) = (x—x.)*+ (y—y)  + (2~ 2,)*

e} A (Ellipsoid)

(x—x)% | (3—9J)°
F(x,y,2)= = T 72
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223 429 (hyperboloid of 2 sheets)
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g3 42 (hyperboloid of 1 sheet)
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x=7r:cosu- sinv+z,
y=7- COSYU " COSVUT+ ¥,
z=v-cosvtz,

B4 (0<u<2r, 0<p<27) - 27

x=a- cosu- Sinv
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y=b- sinu- sinv

Z=C* COsv

2oy 499 (0<u<2r, —oco<yp<oo)
(2.8)
x=ga- cosu- sinhv+x,
y=0b- cosu- sinhv+y,
zZ=c¢- sinu - sinhv+ 2,
AAY AT (0<wu<s2r, —wo<p<w)
................................................ (2.9)
x=a-cosu- coshv+x,
y=b- sinu- coshv+y,
z=c- sinhv+z,
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Fig. 2.1 NC milling process

Fig. 2.2 Tangent and normal vectors of
Surface
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Fig. 2.3 Calculation of CL, data
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Table 1. Specifications of CNC milling M/C

gf‘;gze X;Zra"el 300 x 220 x 400

Spindle Speed 30-8000 RPM

Feed Speed 4-2000 mm/min

Feed Moter AC 1.3 KW

Rapid Travers 4000mm/min

Standard Controller FI.DZNC DECKEL
Dialog4

AlEE 7FHEE7] el AR FTE 9102 ball
end mill& AHEE AL

32 7t %

B AYdxMe dgo 5743 wdoz gty
Ztzhg B - A

A WA Agdyoens Z2adwe Fahe Ak
%4 Data® NC 7oA 379 AAE Heds
B39} CL-Data(Cutter location data)Z # &3 #H
NC #HojARle HEM 713ste gajolch

F 34 7t o2 E OMEGA CAMelA Part
Program$ ol€38l8od X-2Z, 9 Y-Z ©uloA 4
Rl adt bgks 747 4, 8, 128 didE
S F 33y HAHAA g0l BT |
AS SAdstgcth
2% o7t FelA wrEel CLdlolEH e 3%
9 ARG XY, ZFA X9 Yag o83 44
hsle olEgt Z§ & Wk WnYd T2
o Zzts 2urt el A4E Z#E BasicZE2
WAL o] 83t eate] AHujgh BT T ot
o2A o2 golee} Arojety LAE ¥R E4
& ®gict.

321 SYFAL o4 HITEAL 4T
24 318 SHFAL olgse] B2 dolHE

349 AFA] TAR IUOL a L 247 8ol

x, v9 BYE -40%E 0770 ZtEE 45EolT,

-282-



b Graphic Simulation
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Fig. 3.1 Graphic simulation of hyperbolic paraboloid
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Fig 3.2 Formation of parabolas in X-Z, Y-Z
cross section
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Fig 3.3 Generation of hyperbolic paraboloid
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Fig. 4-1 Comparison of CAM data with
theoretical data when a=b=4 (magnification=70)
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Fig. 4-2 Difference of CAM data
with theoretical data when a=b=4
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Fig. 4-3 Comparison of CAM data with
theoretical data when a=b=8 (magnification=70)
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Fig. 4-4 Difference of CAM data
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Fig. 4-5 Comparison of CAM data with
theoretical data when a=b=12 (magnification=70)
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Fig. 4-6 Difference of CAM data
with theoretical data when a=b=12
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