PISSN 1229-0033, €lSSN 2234-036X
https://doL org/10.5764/TCF.2023.35.2.121

dlo|X X mjE{do elgt Ec|ojo|Ee| #EH J44 M0

Tailoring Surface Properties of Polyimides by Laser Direct

Patterning

*Corresponding author
Ki-Ho Nam
(knam@knu.ac.kr)

Received June 12, 2023
Revised June 19, 2023
Accepted June 23, 2023

Textile Coloration and Finishing
TCF 35-2/2023-06/121-127

(© 2023 The Korean Society of
Dyers and Finishers

ool 282 9I APt B

e 230, U3, 4I|s
ARSI 4RAIAHZsTL

Yun Chan Hwang, Jeong Min Sohn, Jae Hui Park, and Ki-Ho Nam’
Department of Textile System Engineering, Kyungpook National University, Daegu, Korea

Abstract In this study, a comprehensive investigation was conducted on the morpho-
logical and property changes of laser-induced nanocarbon (LINC) as a function of la-
ser process parameters. LINC was formed on the surfaces of polyimide films with dif-
ferent backbone structures under various process conditions, including laser power,
scan speed, and resolution. Three different forms of LINC electrodes (i.e., continuous
3D porous graphene, wooly nanocarbon fibers, line cut) were formed depending on
the laser power and scan speed. Furthermore, heteroatom doping induced from the
chemical structure of the polyimide during laser patterning was found to be effective
in modifying the electrical properties of LINC electrodes. The LINC surfaces exhibited
different microstructures depending on the laser beam resolution under constant laser
power and scan speed, allowing for controllable surface wettability. The correlation be-
tween the chemical structure of the polymer substrate, laser process parameters, and
carbonized surface properties in this study is expected to be utilized as fundamental

understanding for the manufacturing of next-generation carbon-based electronic devices.
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Figure 1. Synthesis of Pls from ODA diamine with various tetracarboxylic dianhydrides.
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Figure 2. FTIR spectra of (a) PMDA-ODA and (b) 6FDA-ODA films.
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Figure 3. Correlation map of laser power with scan speed to achieve laser carbonization for (a) PMDA-ODA and (b) 6FDA-ODA
films. Representative laser-scribed LINC line morphologies on (a) PMDA-ODA and (b) 6FDA-ODA films at different laser processing

conditions.
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Figure 4. Relationship between surface roughness and contact angle of LINC as a function of laser resolution at constant laser
fluence. (a) LINC formed on PMDA-ODA and (b) LINC formed on 6FDA-ODA. Inset shows an optical micrograph of the LIG
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