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An Improved NC-code Generation Method
for Circular Interpolation

Min-Yang Yang*®, Tae-Young Shon** and Hyun-Deog Cho***

ABSTRACT

This work is concerned with the algorithm of generating a new circular arc interpolation. This research
presents a new biarc curve fitting that is a circular interpolation method based on a triarc curve fitting.
T e triarc method, where a segment span is composed of three circular arcs, using maximum error estima-
ti»n has the advantage of generating arc splines easily to a given tolerance. The new biarc method is called
when the adjacent radii are the same in the triarc method.

In generating the machining data for various cam curves in CNC machining with the biarc method and
tl e new biarc method, the latter accomplished faster NC-code generation, shorter NC-code block formation
and machined the same cam profile more efficiently.

K=y Words: Circular interpolation(#£¥3}), Biarc method(¥telobZ B.714), Triarc method(E2}olola BIHY),
New biarc method(A} 2% ulelo}= B7hH), Allowable tolerance(3]-8-8}), Tool path generation(E7742 44)
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Fig. 4 Flow chart for the new biarc curve fitting algorithm
between two knots

Table 1 Toolpath generation with various cam profiles

NC-code NC-code NC-code
generation timelsec] | block number[line]
Cam curve Biarc ] New biarc | Biarc New biarc
Constant acceleration 23 5 186 114
Cubic or constant pulse 34 7 220 156
No.1
Cubic or constant pulse 26 8 180 18
No.2
Cycloidal 32 [ 226 150
Frudenstein 1-3 31 7 206 160
harmonic
Gutman 1-3 harmonic 34 7 226 148
Modified trapezoidal 38 7 236 148
Simple harmonic 25 5 180 106

A Ao ® AR A M, NC—code block 4
% 65% FE2 FAY 4 Ut new biarc BIPHA
FTARY YPANTE HVHo2 Y 4 e 94U
Fig.49 ¢ ZdA BE ulg Zo| U245 A
ded 229 AMES £ & Y71 gEelet NC-



code L7t BAdE olf v 7129 biare By
AAE 249 e S
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o) AT BAE QAT JAP P A 2 @
A7 24 4ol AxE N12oz QBP0 AR
2, 99 7T vl 44 34 v 2 37AE

a3sHA ¥AT new biarc B7F
g
Y

N180 X25.000 Y0.000

N190 GO3 X24.146 Y6.478 R25.000
N200 GO3 X21.643 Yi2.513 R25.000
N210 GO3 X21.639 Y12.520 R7.886
N220 GO3 X21.497 Y12.764 R114.037
N230 GO2 X21.396 Y12.938 R59.587
N240 GO2 X21.351 Y13.015 R18.063
N250 GO2 X21.293 Y13.117 R18.562
N260 GO2 X21.225 Y13.239 R12.912
N270 GO2 X21.185 Y13.311 R10.900
N280 GO2 X21.094 Y13.482 R10.900

N2440 GO3 X8.425 Y-23.624 R60.326
N2450 GO3 X8.807 Y-23.463 R51.715
N2460 GO3 X9.182 Y-23.301 R51.715
N2470 GO3 X10.035 Y-22.919 R43.855
N2480 GO3 X10.698 Y~22.604 R35.725
N2490 GO3 X11.482 Y-22.209 R32.585
N2500 GO3 X12.117 Y~21.868 R27.479
N2510 GO3 X12.531 Y~21.633 R25.599
N2520 GO3 X12.942 Y~21.389 R25.599
N2530 GO3 X21.778 Y~12.277 R25.000
N2540 GO3 X25.000 Y0.000 R25.000

Fig. 5 Generated NC-code and toolpath by biarc curve fitting
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N180 X25.000 Y0.000

N180 GO3 X21.597 Y12.592 R25.000
N200 GO3 X21.497 Y12.764 R186.978
N210 GO2 X21.369 Y12.983 R51.067
N220 GO2 X21.321 Y13.067 R17.488
N230 GO2 X21.210 Y13.265 R14.562
N240 GO2 X21.131 Y13.412 R10.463
N250 G02 X21.022 Y13.624 R8.589
N260 GO2 X20.937 Y13.802 R7.246
N270 GO2 X20.823 Y14.063 R6.485
N280 GO2 X20.730 Y14.306 R6.028

N1600 GO3 X6.752 Y-24.293 R75.005
N1610 G0O3 X7.361 Y-24.056 R70.175
N1620 GO3 X8.206 Y-23.715 R60.642
N1630 GO3 X8.723 Y-23.499 R55.124
N1640 GO3 X9.464 Y-23.177 R46.879
N1650 GO3 X9.939 Y-22.963 R42.995
N1660 GO3 X10.680 Y-22.613 R36.524
N1670 GO3 X11.893 Y-21.990 R31.651
N1680 GO3 X20.498 Y-14.312 R25.000
N1690 GO3 X24.912 Y-2.091 R25.000
N1700 GO3 X25.000 Y0.000 R25.000

Fig. 6 Generated NC-code and toolpath by new biarc curve
fitting
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