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Femtosecond Laser Internal Direct Writing Processing

in Flexible Materials

Shangrun Lub) Ning Zhaol) Yifeneg Dengl)

1) ( Sun Yat-sen University, School of Physics, Guangzhou 510275, China )

Abstract

Femtosecond lasers have extremely short pulse widths, allowing for material processing with very
high precision and minimal heat damage. This experiment studied the internal direct writing technology
of femtosecond lasers in thermoplastic polyurethane (TPU) and polyvinyl chloride (PVC), exploring the
effects of laser wavelength, processing distance, and power on the processing results. For TPU material,
it was found that under different light intensities and speeds, not only could it achieve the writing of
hollow structures, but it could also achieve uniform refractive index changes. Moreover, laser processing
demonstrated good control over complex patterns, and we successfully manufactured high-quality refrac-
tive index gratings, verifying their potential application in optical devices. For PVC material, we explored
its limit processing depth under different laser powers, gained a deeper understanding of the internal pro-
cessing mechanisms, and obtained the limit processing depth of PVC material. Additionally, by ablating
PVC material, we obtained volume Bragg gratings and discussed the impact of grating horizontal spacing
on the diffraction spot pattern. This study provides a new direction for the development of optical devices
in flexible materials.For PVC materials, we explored the ultimate processing depth under different laser
powers, had a deeper understanding of the internal processing mechanism, and obtained the ultimate pro-
cessing depth of PVC materials, and we obtained the volume Bragg grating by ablating the PVC material,
and discussed the influence of the horizontal spacing of the grating on the diffraction spot pattern. This

research provides a new direction for the development of optical devices with flexible materials.

Keywords: Flexible Materials, Femtosecond Processing, Grating Diffraction

20



	1引    言
	2飞秒激光在柔性材料内部直写加工的原理
	2.1 激光直写加工方法
	2.1.1 加性方法
	2.1.2 减性方法
	2.1.3 改性方法

	2.2 飞秒激光在透明材料内部实现三维加工

	3实验装置
	4实验内容及结果
	4.1 TPU内部直写加工
	4.1.1 初步加工
	4.1.2 诱导折射率转变-光强调控
	4.1.3 诱导折射率转变-速度调控
	4.1.4 折射率光栅

	4.2 PVC内部直写加工
	4.2.1 加工条件探究
	4.2.2 刻蚀体布拉格光栅


	5结论

