Raman spectroscopy for monitoring strain of silver nanowires

on flexible substrate
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INTRODUCTION

Due to their excellent electrical and mechanical properties, silver nanowires (AgNWs) are widely used in many fields such as

optoelectronic devices, bio-nano sensors, and solar panels. Especially in the application to transparent conductive films (TCFs),
silver nanowires have high visible light transmittance, high surface conductivity and mechanical flexibility due to their nano-scale
size effect, and become the most likely alternative to soot tin oxide.

The aim of this work Is to characterize the morphology of a AgNWs flexible conductive film through a scanning electron

microscope (SEM), Raman spectroscopy and electrical measurements, and to study the changes in the AQNWs on the surface of

a basement membrane undeformed and under tensile strains.
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RESULTS AND DISCUSSION

In this investigation, we used the drop cast method to achieve natural 200 ANVIBSTS 1568 (@)] 200 raveEsTs 1683 (b)| 400 AcnsBsTS 1586 ()
. . . . . 1Aexe = nm Deoxe = nm 1 Aye = nm
and random distribution of the AgNWs on flexible substrate without | _35%jpower=7mw 1368 § sreenng| = 1973 | o sreenng = 2% 1368 ﬁ e sreteing
. . . : : i : c 10b. 50x d ¢ reching | "o 1 o stretching| "= ] 8 {r nder stretehin
destroying their lengths applicable for creating flexible conductive films. The | 3*™Ifime-10s 1§ - y omm | 5300k gl emm
@25_0k- 8 mm @ @ 25.0k -
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unchanged and, hence, the crystal lattice does not change. This is also Euoo{ ‘ 125221 450
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estimating the error being quite significant. This is also confirmed when Raman spectra of AgNWs films stretched by 0, 20, 40 and 60

considering the change in the intensities under 0, 4, 8, 12 mm stretching of : :
a 20 mm film. The change in the intensities can be related to both a change percent (a-c) and their analysis (d-f). The deconvoluted spectra

in the substrate shape and the concentration of AgNWs on the surface. of the upstretched (b) and stretched (c) AQNWs.
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CONCLUSIONS

1. The light-cured elastic substrates were prepared for creating flexible conductive films. E-mail:

2. The morphology of the flexible conductive films shows random distribution of the AQNWs on elastic substrates. | " w:r:}{;rg@m&com

3. The Raman analysis of the bands of the AQNWs on an elastic substrate under variable stretching shows minor | ivan s. Babichuk
changes. It was suggested that minor changes are related to both inhomogeneous distribution of AGQNWs over | J3ieesmenn

the surface and the fact that the AQNWs do not interact with the membrane, keeping their shapes unchanged. | https:/www.wyu.edu.cn/




