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Improving Productivity of Machining Centers Based on NC Program Diagnostic System (Ist Report)
— Evaluation of Productivity Using NC Program Simulator —

Xiren YaN, Keiichi Suirasg, Hiroshi Kawasata, Masatoshi Hirao and Takeshi Yasur

The productivity of machining centers is influenced strongly by the quality of NC programs. To investigate the
productivity, an NC program simulator has been developed to analyze and evaluate an NC program by decoding
its NC codes. With the simulator, even before the actual machining, the tool paths can be displayed and the
operational times occupied in the positioning feed motion and cutting feed motion, etc. can be calculated. The
effects of the maximum speed and the acceleration of positioning feed on the productivity have been analyzed.
Additionally, the influence of feedrate override function to shorten the operational time has been investigated in
the conventional and the high speed cutting, respectively. From the results obtained from analyzing three NC
programs, it is found that the effectiveness of the override function depends on the relation among the average
moving distance, the commanded feedrate and the acceleration of cutting feed. Especially, in the case of the NC
program for machining dies or molds, the productivity will be hardly improved using faster feedrate, because the
actual feedrate hardly increases as expected due to the tiny moving distances of NC blocks. High speed & high
precision function, which is an advanced optional function, is much more effective not only to improve the

productivity but also to keep the machining accuracy of high speed cutting.
Key words: NC program, machining center, NC program simulator, productivity, tool paths
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Fig. 1 Overall block diagram of the system
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Fig. 2 Actual feedrate pattern of tiny consecutive blocks
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Fig. 5 Relation between availability of feedrate and
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Table 2 Analyzed results with twice positioning feed

Positioning * and acceleration
"eed 2 30/0 0.20/0 0.20/0
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) Cutting feed min min 9%
1 97.3%
Normal 1.63 73.1 100
Twice positioning 1.62 73.1 100
. . . feed : :
(b) Operational time ratio a o
Twice positicning 1.17 72.6 101
Fig. 4 Simulation results of the sample NC program feed acceleration : ’
bhb.
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Table 3 Analyzed results with twice cutting feed
acceleration

Analyzed Availabili ..
Case total time vailability | Productivity
min of feedrate %
Normal 73.1 0.655 100
Twice cutting feed
acceleration 59.0 0.784 118.8
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E 200% M50% g 200%
= 150% W100%| -3 150%
] 0150% =
§100% §100%
s s
E 50% a'g. 50%
. . o
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Conrod Iron Test
NC program

(a) High speed/high precision mode

Fig. 6 Effect of cutting feed override on operational time
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Table 4 Analyzed results with different cutting modes

(b) Conventional mode
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precision 10 000 0.549 0.97 570
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