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Fabrication and Performance Test of a Night Patrol
Suit Based on Flexible Circuit

WANG Jianwen, QIU Li*, CHEN Xiaodong, ZHANG Sitimg, MAO Longmei
(College of Light Industry and Textiles, Inner Mongolia University of Technology , Hohhot 010080, China)

Abstract: To ensure the safety and efficiency of inspection workers during nighttime operations, a flexible printed circuit-
based smart inspection suit was developed. This suit integrates electroluminescent panels and reflective materials with light-
sensitive sensors, interconnected via flexible printed circuits. Using screen printing technology, circuits were fabricated on
polyester-cotton plain weave fabric with silver-coated copper ink and silver ink. The optimally manufactured circuits from
these inks were incorporated into the suit. A blue-green electroluminescent panel, selected for its highest color illumi-
nance, serves as the light source. This results in a flexible-circuit smart inspection suit that automatically illuminates in
dark environments while maintaining high comfort, thereby ensuring the wearers safety and comfort during inspections. The
study shows that blue-green light provides the highest illuminance and the greatest recognition to the human eye. Moreover,
as the resistance increases, the luminescent effect of the electroluminescent panel weakens, and the optimal luminous effect
is achieved when the resistance is within the range of 0 — 10 Q.
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Fig.1 Color illuminance and wavelength
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Fig.2 Flexible intelligent night inspection warning suit
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Fig.3 Structure diagram of a flexible intelligent night

inspection warning suit
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Fig.4 Circuit design diagram
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Fig.5 Circuit layout of electronic components in clothing
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Fig.6 Component layout and test run
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Fig.7 Printed circuit application performance test
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Fig.8 Relationship between illuminance and resistance
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Tab.2 Effect of resistance control applied to cold light sheets
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Fig.9 Inspection uniform luminescence conditions
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Tab.3 Brightness rating scores
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Tab.4 Comprehensive results of subjective evaluation of
the brightness of the cold light sheet
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Tab.5 Comprehensive results of subjective evaluation of

the brightness of reflective materials
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Tab.6 Comprehensive results of subjective evaluation of

brightness of cold light sheet and reflective material
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Tab. 7  Comprehensive results of subjective evaluation
of comfort
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Fig. 10 Comparison between luminous fabrics and

reflective fabrics
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