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Abstract

In this research a monitoring system for turning using NC information and the current of feed
motor as a monitoring signal was developed. The overall system consists of modules such as
learning process, NC data transmission, generation of forecast information, signal acquisition,
monitoring and post process. In the learning process, the reference data and the cutting force
equation necessary for monitoring are obtained from the accumulated monitoring results. In the
generation of forceast information, the information of forceasted cutting forces is acquired from
the cutting force equation and NC program and appended to each NC block as a monitor code.
Reliability of monitoring is improved by using the monitor code in the real-time monitoring.

Monitoring module is devided into two parts : the off-line monitoring where errors of NC
program are checked and the on-line monitoring where the level of motor current is monitored
during cutting operations. If the actual current level exceeds the limit value provided by the
monitor code in the level monitoring, it is recognized as abnormal. In the event of abnormal
status, the post processor sends the emergency stop signal to NC.controller to stop the operation.
Actual experiments have shown that the developed monitoring system works well.
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Fig. 1 Construction of monitoring system
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Table 1 Relation of cutting condition and feed
motor voltage

feedrate
depth of V)| 02 | 03 | 0.4
cut (mm)
1 1.24 | 1.30 | 1.36
2 1.52 | 1.60 | 1.66
3 1.74 | 1.81 | 1.88
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Fig. 5 Detection of tool breakage by level monitor-
ing
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Table 2 Illustration of data for monitoring

NC Program Calculated Monitor
Cutting Force Code
NOI12 G01 Z32.35 1.80 102
NO13 G02 X500 Z31.0 130]  1.80-05 112
K2.65
NO14 G00 Z76.0 0xx
N015 GO0 X380 0xx
NO16 G01 Z41.0 180 102
N017 GO1 X44.0 Z32.35 12 101
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Fig. 10 Monitoring results of test part
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