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On the Influence of Cutter Paths on Geometrical Work Accuracy

Katsuhiko SEKIYA, Kenji KUMAHARA and Ryozo KITAGAWA

Abstract
In this paper, the relation between the geometrical work accuracies and cutter paths generated by a

CAD program on a personal computer is investigated in two points.

The first, two kinds of machining center, semi-closed loop feed back type A and closed-loop type B with

the same computerized numerical controler are used. In both, the sphericity is generally better in linear

interpolation than in circular. But the cutter path giving the best sphericity is different.

The second, the roundness in disk cutting with the machining center A in the various kind of interpolat-

ed cutter path are shown. The roughness is worse but the roundness is better in an linear interpolation

than in circular. In linear interpolations the suitable number of division exists.
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Table. 1 Variation of cutter path of sphere cut-

ting
X-Z Plane
Linear
Interpolation
Y-Z Plane
Clockwise (Top to Botom)
Circular .
. Clockwise (Bottom to Top)
Interpolation
Counter Clockwise
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Table. 2 Variation of Cutter path of disk cutting
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Fig.1 Measuring cross sections of sphericity
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Number of Kind of Feed Feed rate
experiment | interpolation rotation | (mm/min)
L1 Linear 1° divide Cw 250
L2 Linear 1° divide Cw 500
L3 Linear 1° divide CCwW 500
L4 Linear 2° divide Cw 500
L5 Linear 3° divide Cw 500
C1 Circular Cw 250
C2 Circular CwW 500
C3 Circular CCW 500

CW: Clockwise"
CCW: Counter clockwise
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Fig. 2 Cutter path of disk cutting
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(c) as-cut clockwise in circular interpolation (top to (d) as-cut clockwise in circular interpolation (bot-

bottom) tom to top)

(e) as-cut counter clockwise in circular interpola-

tion

Fig. 3 Variation of geometry in pitch cross section :(a), (b),and Y-Z cross section :(c),(d),(e).
These were cut with type A machining center.
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R= 30.014 (mm)

(a) as-cut in linear interpolation on X-Z plane (b) as-cut in linear interpolation on Y-Z plane

R= 29.8954 (mm)

I
T

!
1
r=—-
i

1

!
1
L
i

1

|

t

t
F~
1

i

i

I

|

1

i

i

|

1
L

Tﬂ
r
1
1
t
'
1
'
i
1
[

R+0.1 R-0.1 0.0 R+0. ]
(mm)
(c) as-cut clockwise in circular interpolation (top to (d) as-cut clockwise in circular interpolation (bot-

bottom) tom to top)

[a—

(e) as-cut counter clockwise in circular interpola-

tion

Fig. 4 Variation of geometry in pitch cross section :(a), (b),and Y-Z cross section :(c),(d),(e).

These were cut with type B machining center.

IR AR A se el



Vol .42 No.2 (1992)

22;7um
(L5)

Fig.5 Variation of the roundness in linear interpolations
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Fig. 6 Variation of the roundness in circular interpolations
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Table. 3 Variation of the time tequired for disk

cutting
Kind of Feedrate | Time Kindof | Feedrate | Time
interpolation | (mm/mn) | (sec) | itemolation | (mm/mn) | (sec)
250 68.4 250 68.4
Linear .
Circu-
0.5 500 38.2 500 34.2
.. lar
divide
1000 36.8 1000 19.0
250 76.1 250 68.4
Linear Linear
0.25° 500 73.8 1° 500 34.2
divide divide
1000 73.0 1000 17.2 ‘
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