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8. Development of a Construction Robot Immunity System
Simulating Conducted Disturbances on the Shop Floor*

by Hajime TowmiTa** and Toshiyuki UEkr##**

Abstract: Electric and electronic devices, equipment, or systems are exposed to various kinds of elec-
tromagnetic disturbances on the shop floor, such as static electricity and industrial electromagnetic
sources, bursts, and surges. To prevent these devices, equipment, and systems from producing improper
operating signals due to those electromagnetic distubances, immunity tests are commonly carried out by
the manufacturer before distribution.

As the current immunity tests do not cover all kinds of electromagnetic disturbances on the shop floor,
it has been reported that some equipment, although having passed the immunity tests, produces improp-
er operating signals on the shop floor. As a solution, an immunity system using purpose-built software
which can simulate radiatic disturbances on the shop floor has already been developed.

As reported here, an immunity system for a construction robot using general-purpose software which
can simulate conducted disturbances on the shop floor has been developed. The software is used for the
calculation of fast Fourier transformation, the division of complex numbers, and inverse fast Fourier
transformation. The transfer function of the immunity system is then obtained. The input waveform is
obtained as the result of compensating for the transmission characteristics of the immunity system. The
applicability of a current-injection probe, electromagnetic clamp (EM-clamp), capacitive coupling clamp,
and coupling and decoupling networks (CDN) used for test-signal injection in the current immunity test
to simulate conducted disturbances on the shop floor is considered. The usability of the developed sys-
tem was tested using a model circuit, and a photoelectric safety device for a power press was used as an
example of a control device for a construction robot. The current-injection probe, EM-clamp, capacitive
coupling clamp, and CDN were able to generate the intended test signals after compensating for the
transmission characteristics of the system.

Keywords; Immunity, Electromagnetic compatibility, Electromagnetic disturbance, Malfunction,
Electronic equipment
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Fig. 1 Basic concept of immunity system.
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Fig. 2 Fundamental configuration of immunity
system.
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Fig. 4 Output waveform for CDN and the intended
output waveform.
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Fig. 5 Amplitude spectrum of the intended output
waveform.
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Fig. 6 Input waveform for the measurement of
transmission characteristics of the system.
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Fig. 7 Output waveform to the input waveform of
Fig. 6.
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Fig. 8 Input waveform after compensating for the

transmission characteristics of the system.
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Fig. 9 Output waveforms for current injection probe,
EM-clamp and capacitive coupling clamp.
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Fig. 10 Output waveform for current injection

probe and the intended output waveform.
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Fig. 11 Input waveform for curent injection probe.
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Fig. 12 Input waveform for CDN-M1 and EM-clamp.
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Fig. 13 Output waveform for CDN-M1 and EM-

clamp.
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Re-created waveforms of a 5MHz triangle wave for current injection probe, EM-clamp, capacitive coupling
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Re-ceated surge voltages for current injection probe, EM-clamp, capacitive coupling clamp and CDN-M2.
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