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Abstract：
Microfibers are important components for manufacturing fiber reinforced materials, and
their orientation has a significant impact on their mechanical, electrical, and thermal
properties. However, in the micro world, the adhesion force dominates gravity due to the
scaling law, making accurate micromanipulation of the microfibers challenging. Methods
for micromanipulation of fibers includes electrospinning, 3D printing, robotic
micromanipulation, microfluidics, and so on. Despite of the abundance of available
methods, precisely controlling the spacing and orientation of microfibers remains a
challenge hampering the construction of complex patterns from microfibers.
This work suggests a simple and low-cost laser micromachining method for fabrication
of super hydrophilic-super hydrophobic grooves for capillary self-alignment of
microfibers. We investigated key manufacturing parameters and its effect on the sizes and
wetting properties of the microgrooves. We studied the influences of the width (20 µm 100 µm), the depth (8 µm – 36 µm) on the volume of water droplet confined inside the
grooves. The results reveal that the groove's width and depth are proportional to the
number of scanned lines and scans, respectively. We further demonstrated that by
adjusting the scanning speed of a de-focused laser beam, we can change the microgrooves'
wetting properties from 10° to 120°. We demonstrated that diverse types of microfibers,

including both natural and artificial microfibers, can self-align to super hydrophilic -super
hydrophobic microgrooves. The results suggest that super hydrophilic – super
hydrophobic microgrooves have great potential in microfiber micromanipulation
applications such as natural microfiber categorization, fiber-based microsensor
construction, and construction of fiber-enforced material.

Fig. 1 Demonstration of capillary self-alignment of different types of microfibers on shape matching super
hydrophilic – super hydrophobic grooves.
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