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Abstract: Aimed at the common challenges of traditional flexible humidity sensors, such as limited re-
sponse speed and the difficulty in balancing sensitivity with stability, this paper proposed an electrohydro-

dynamic direct-writing method for fabricating highly responsive flexible humidity sensors based on metal-
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ammonia complex coordinated composite metal fibers. This approach enabled the innovative fabrication of
Cu/Ag composite metal sensitive structures. The complementary advantages of the bimetallic system not
only circumvented the inherent limitations of individual materials but also enhanced high-response perfor-
mance. The resistivity of the sintered Cu/Ag composite metal fiber is as low as 4 kQ/cm. The Cu/Ag
composite humidity sensor demonstrates excellent rapid response and accurate detection capabilities, with
a linearity of R?=0.99. It achieves an adsorption response time of only 1.1 s and a desorption response
time of 2.4 s, with a minimal hysteresis of 2. 1%. The sensor exhibits strong stability, showing a resis-
tance drift of <C4.5% alter continuous operation for 120 minutes in a high-temperature environment of
100 °C, and a drift of <<3% after 120 minutes of operation in a high-humidity environment with 85% rela-
tive humidity. This study combines process controllability with low-cost advantages, not only meeting the
core requirement of high responsiveness for high-performance flexible humidity sensing but also providing
key technological support for the development of humidity-sensitive devices in environmental monitoring
and wearable health equipment. .

Key words: principle of metal ammine complexation; electrohydrodynamic printing technology; compos-

ite metallic nanofibers; humidity sensor
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