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Electromagnetic Susceptibility of Photo-electric Safety Device
for Power Press to Conductive Electromagnetic Disturbance*

by Hajime ToMITA**

Abstract: Recently, electronic equipment, such as industrial robot, is commonly used for enhance-
ment of productivity and reduction of labour. Recent safety devices, such as photo-electric safety
devices, have also ICs within. Electronic equipment is susceptible to electromagnetic disturbances
because signal level is several volts. To protect electronic equipment against electromagnetic distur-
bances, many countermeasures are taken, such as ferrite core, line filter, noise cutout transformer and
surge absorber. Standard methods for evaluating the susceptibility level of electronic equipment to
electromagnetic disturbances are proposed by International Electrotechnical Commission(IEC) and
International Special Comittee on Radio Interference(CISPR). But electromagnetic susceptibility
level on photo-electronic safety device for power press in Japan is not well understood.

In this report, susceptibility level of seven photo-electric safety devices used for power press
to conductive electromagnetic disturbances was measured in accordance with methods defined in
TEC1000-4-4, MIL-STD-462D and JIS C 1003. Some countermeasures against electromagnetic dis-
turbances were evaluated by applying to photo-electric safety devices.

The principal results are as follows:

(1) Malfunction of a photo-electric safety device occurred at 1300V by the susceptibility test based
on IEC 1000-4-4. The susceptibility level was lower than that in guideline which requires 2 kV in
industrial environment.

(2) All safety equipment tested worked normally when the sinusoidal current whose frequency is
less than 5 MHz was injected into a power line. Susceptibility level ranged from 60 dBuA to 110
dBuA by virtual value.

(3) Noise suppression devices could enhance the susceptibility level of photo-electric safety devices
up to 2 kV by the susceptibility test based on JIS C 1003. The result also shows that the malfunction
of photo-electric safety devices is mainly due to the noise whose frequency is more than several MHz.
Keywords; EMI, Susceptibility, Photo-electric safety device, Bulk cable injection, Electrical fast
transient/burst
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Fig. 1 Experimental set up for susceptibility of photo-
electric safety devices to rectangular pulse and
EFT/B.
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Fig. 2  Experimental set up for bulk cable injection.
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Table 1 Susceptibility level of photo-electric safety devices to rectangular pulse.
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1) In the case of positive pulse
Safety device EUT A EUT B EUTC EUTD EUTE EUTF
Pulse width (ns)
50 | 1000 (V)| 1500 (V)| >2000 (V)| >2000 (V)| 1900 (V)| 1850 (V)
400 1050 >2000 >2000 >2000 1900
800 >2000 1400
1000 1500 2000 >2000
2) In the case of negative pulse
Safety device EUT A EUTB EUT C EUTD EUTE EUTF
Pulse width (ns)
50 | —1100 (V)| —1200 (V)|< —2000 (V)| < —2000 (V)| —3200 (V)| —1300 (V)
400 —1150 —1000 < —2000 < —2000 —2000
800 < —2000
1000 —1300 —1000 < —2000
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Table 2 Susceptibility level of photo-electric safety
devices to electrical fast transient/burst

(EFT/B).
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MY SREBRELSL
Signal | EFT/B (V) Rectangular
Safety pulse (V)
device
EUT A 1300 +1000
—1700 —1100
EUT B -+1400 +1500
—1300 —1200
EUT C > 42000 > 42000
< —2000 < —2000
EUT D +1800 > +2000
—1700 < —2000
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Fig. 3  Susceptibility level of photo-electric safety de-
vices to the current injected into the power line.
KBAREBBEONSN I r—TNA Pz ¥a
VERIIHT BREB LN



TV ZARARBRRLEEBOEEL /4 AT 54 S 2=7 4

a 0 ;‘/\[‘?\j\liilli
Z :
8-05 [k
=
g 1 ki
<15 b
-2
1 10 100 1000
Frequency(MHz)

Fig. 4  Attenuation characteristics of ferrite core.
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Fig. 5 Voltage wave form and amplitude spectrum in

the case of malfunction of photo-electric safety
device A.
ABERREEBADREHRERDEE R IR
BT ML

— 61 —

Table 3 Susceptibility level of photo-electric safety de-

vice B with line filter.
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Fig. 6 Voltage wave forms injected into photo-electric
safety device B with and without line filter in
the case of malfunction.
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Fig. 7 Attenuation characteristics of noise cutout

transformer(Normal mode).
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Fig. 8  Susceptibility level of photo-electric safety de-
vice B with noise cutout transformer to the
current injected into the power line.
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1) 74 P NVERFTEBRFEE, JIS-C-1003 (1994).

2) Electromagnetic Compatibility (EMC)-Part4: Testing
and Measurement Techniques-Section 4: Electrical
fast transient/burst immunity., IEC1000-4-4 (1995).

3) Measurement of Electromagnetic Interference Charac-
teristics, MIL-STD-462D (1993).

4) Requirements for the Control of EMI Emissions and
Susceptibility, MIL-STD-461D (1993).
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